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Though it is my purpose to mention especially some of the | approach in precision the results obtainable by instrumental 
newer methods of examining the heart and vessels, I wish to methods. 
emphasize in the beginning that these newer methods are to By percussion we are able to outline now very accurately 


be regarded only as supplements to the time-honored methods | the portion of the heart not covered by the lungs and also the 
of inspection, palpation, percussion and auscultation. Any | circumference of the heart as projected in a surface-figure on 
clinician of experience will tell you that if he had to choose the anterior wall of the chest, as well as to recognize marked 
between giving up the newer methods and these older methods enlargements of the great vessels. 
of examination there would be no hesitation in his choice. On auscultation we observe any deviation from the normal 
By inspection we recognize the presence of bulgings in the strength and character of the two sounds of the heart. We 
region of the heart, the pulsations due to the apex, to the can locate cardiac murmurs and determine their areas of maxi- 
right ventricle and to aneurisms, as well as abnormal throb- mal and minimal intensity. Reduplications, splittings and 
bing of the vessels of the neck or of the abdomen, dilatation accentuations of the sounds and alterations in rhythm are 
of the veins and gross variations in the character of the among the phenomena which can be studied by stethoscopy. 


venous pulse. Retractions of the chest wall, owing to pericar- | Auscultation is a practical means especially for obtaining clues 

dial adhesions (Broadbent’s sign), are also recognizable on | as to the condition of the different valves of the heart (steno- 
inspection. | sis, insufficiency), but it also yields important data concerning 


. By palpation we learn of the presence of thrills and of the length of systole and diastole, the condition of the myo- 
shocks over the heart or over an aneurismal sac, and palpation cardium, of the pericardium, of the arterial pressure and of 
of the pulse yields to the skilled observer information regard- the regulatory mechanisms of the heart. 

ing its rate, rhythm, volume, celerity and tension which may I shall take the time to refer to a few only of the interesting 
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features of the older methods of examination before passing 
on to a discussion of the instruments of precision more re- 
cently introduced for the study of the cirenlatory organs. 

Of these it is perhaps to the methods of pereussion of the 
heart that during the last few years most attention has been 
paid. We have learned the very great importance of varying 
the force of the percussion stroke, feeble percussion for certain 
delimitations being very much more helpful than forcible 
percussion. In determining the absolute or superficial cardiac 
dulness especially we depend entirely upon feeble percussion. 
The method, when applied to the demareation of the margin 
of the right lung, sometimes permits the demonstration of the 
presence of the step-like line of Kroenig,’ which is regarded as 
pathognomonic for enlargement of the right side of the heart 
(Fig. 1). 
the left of the sternum below the second intercostal space an 
area of absolute dulness, chimney-like in shape, in mitral dis- 
ease (due to the enlargement of the left atrium) and in patent 
ductus Botalli (due to the dilated pulmonary artery). 

Far more valuable, however, than the determination of the 
area of superficial (“small ” or “ absolute”) cardiac dulness 
or “relative”) heart 


Feeble percussion also permits us to recognize to 


is the outlining of the deep (“ large” 


Fie. 1.—Step-like line of Kroenig. 


dulness. Accurate delimitation here I regard as one of the 
more difficult of clinical technical proceedings, though many 
are self-deceived into thinking it very easy and very much 
simpler of performance. Ask six men to make the delimita- 
tion on a given case independently and compare the results 
subsequently with one another and with an outline obtained 
in an orthodiagraph and you will quickly convince yourselves 
of the uncertainties of the methods as ordinarily applied. The 
fact, too, that so many special methods have been recom- 
mended for the purpose is proof of the difficulty of exact de- 
termination of the area of relative dulness; | need only recall 
(1) the methods of foreible and medium-foreible percussion 
in general use, (2) the method of threshold-percussion,’ (3) 
that of palpatory percussion,” (4) that of percussion with lat- 
eral damping (A. Schott), and (5) that of Moritz.‘ 

On auscultation it cannot be too prominently kept in mind 


‘Kroenig, Berl. klin. Wehnschr. 1899, 274. 

* Ewald (C. A.), Ueber einige praktische Kunstgriffe bei Bestim- 
mung der relativen Herz- und Leberdampfung; Charité Annalen, 
ii Jahrg., 1875, Berlin, 1877, 191; Goldscheider (A.), Zur Schwel- 
lenwerthsperkussion des Herzens, Deutsche med. Wehnschr., 
1907, XXXIII, 1121-1124. 

*Ebstein, Die Tastpercussion. Ein Leitfaden. Stuttgart, 1901. 

‘Moritz (F.), Einige Bemerkungen zur Frage der perkutoris- 
chen Darstellung der gesammten Vorderflache des Herzens, Deut- 
sches Arch. f. klin. Med., Leipz., 1906, LXXXVII, 276-285, also, 
Methoden der Herzuntersuchung. Deutsche Klin., Berl. u. Wien, 
1906, IV, 453-532. 
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that what we call the first sound and the second sound of the 
heart are each complex conglomerates of sounds of differeni 
origin. The first sound is due chiefly to the closure of the 
mitral and tricuspid valves and to the contraction of the mus- 
cular walls of the right and left ventricle, while the second 
sound is due to the closure of the aortic semilunar valves and 
the valves at the root of the pulmonary artery. We can, it is 
true, get an idea of the contribution of each of these factors 
to the compound sound by remembering the position of the 
individual valves as regards the chest wall and applying the 
bell of the stethoscope accordingly ; but even at these sites of 
auscultatory election we rarely if ever hear a sound which is 
unitary in its origin; on the contrary, minor contributions 
from more distant sources combine with the maximal contri 
bution of the source most adjacent, and the analyst has to 
make up his mind after careful listening at all the ausculta- 
tion-sites as to the condition of the various sound-emitting 
mechanisms. 

On auscultation, the practitioner may have the detection of 
murmurs so much in his mind that he fails to note differences 
in intensity of the various sounds, an unfortunate omission, 
since feeble heart sounds give important clues to weakening of 
the walls of the various heart chambers and accentuated heart 
sounds betray over-activity of certain parts of the heart or in- 
creased pressure in the larger or in the lesser arterial system. 
We are learning also to pay more attention than formerly to 
certain splittings and doublings of the heart-sounds. Par- 
ticularly to the extra heart sounds occurring between the end 
of the second sound and the beginning of the first sound have 
clinicians of late directed their researches. Sound-interpola- 
tions of this sort give a peculiar rhythm to the cardiac sounds 
which on account of their resemblance to the sound made by 
a galloping horse are known as “ gallop-rhythm.” When the 
third sound occurs just before the first sound of the heart the 
rhythm which results is known as a presystolic gallop, while a 
third sound occurring soon after the second sound of the heart, 
that is, early in diastole, yields a rhythm known as the proto- 
diastolic gallop. These three-time rhythms differ from the 
three-time rhythm of mitral stenosis not only in the character 
of the extra sound heard but also in topographical distribu- 
tion. The presystolie type of gallop-rhythm seems to be due 
to an abnormally strong contraction of the atrial musculature 
and an abnormally long interval between the atrial and ven- 
tricular contractions; the origin of the protodiastolic gallop- 
rhythm, on the other hand, is more difficult to explain; some 
have thought that it depends upon a sudden strain thrown 
upon the relaxed and weakened muscular wall of the left ven- 
tricle by a sudden inrush of blood from the atrium at the be- 
ginning of diastole at the time the mitral valve opens. The 
frequency of gallop-rhythm in arteriosclerosis and especially 
in contracted kidney is familiar to all who have studied the 
heart carefully in these affections.’ 

Recent studies, especially those of my colleague Dr. Thayer, 

°Cf. Potain, Les bruits de galop, Semaine méd., Par., 1900, XX, 
175; Miiller (F.), Ueber dem Galloprhythmus des Herzens, Miinch. 
med. Wehnschr., 1906, LIII, 786; Robinson (G. C.), Gallop rhythm 
of the heart, Bull. Ayer Clin. Lab., Phila., 1908, 72. 
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have shown that a protodiastolic sound is so common in nor- 
al individuals, especially during adolescence, that it may 
airly be called the “ third sound ” of the heart.’ The position 

this sound is well shown in the electrophonogram (Fig. 2). 
The suggestion that this sound is produced by the sudden 
closure of the atrio-ventricular valve-cusps, owing to their 
floating atrialward upon the blood accumulating between the 
cusps and the ventricular wall," seems plausible. 

As to the investigation of actual “ heart murmurs 
tinguished from the so-called “ heart sounds,” it may be noted 
that in addition to the determination of the presence or ab- 
sence of murmurs over the sites of auscultatory election for 


” as dis- 


the various heart valves and of the position of such murmurs 
in time (systolic or diastolic) in the cardiac cyele, something 
can be gained by a study of the punctum maximum of a given 
murmur and the direction in which the murmur is best propa- 
gated therefrom ; certainly the recognition of the transmission 
of certain aortic diastolic murmurs along the left margin of 
the heart to the apex and to the axillary region is of help in 
diagnosis (Cole’s murmur).’ Further, the quality of the 
sound of the murmur may 1n itself be practically pathogno- 
monic, even when the murmur may be difficult otherwise to 
time; thus I am sure that vou will agree with me that tke 


Fie. 2.—Electrophonogram of the heart sounds, showing the 
third as well as the first and second sounds (after Einthoven). 


musical, rushing diastolic murmurs of aortic insufficiency are 
very characteristic in quality as are the diastolic and _pre- 
systolic rumbling murmurs of mitral stenosis. 

The most remarkable of the newer work on determining the 
form, position and movements of the heart as a whole, of its 
different chambers and of the great vessels entering and leav- 
ing it is that consisting of the application of ihe X-ray appa- 
ratus to the problem involved. Most useful here is the simple 
fluoroscopic examination (roentgenoscopy) ; i. e., the observa- 
tion of the parts as seen upon the fluorescent screen, for here 
the moving objects can be directly seen.” For the study of 
certain finer details and especially for the making of perma- 
nent records, it is sometimes desirable to take X-ray photo- 
graphs (roentgenography), but as a rule these can be dis- 
pensed with. 

Once one has grown familiar with the normal fluoroscopic 
appearances of the heart and great vessels as seen on sagittal, 


°Thayer (W. S.), On the earlier diastolic heart sound, the so- 
called third heart sound. Bost. M. & S. J., 1908, CLVIII, 713. 

‘Hirschfelder (A. D.), Some variations in the form of the 
venous pulse, Johns Hopkins Hosp. Bull., Balto., 1907, XVIII, 265. 

*Cole (R. I.) and Cecil (A. B.), The axillary diastolic murmur 
in aortic insufficiency, Johns Hopkins Hosp. Bull., XTX, 1908, 353. 

*We are helped constantly in our diagnoses in the medical 
clinie in Baltimore by Dr. F. H. Baetjer, who has charge of the 
X-ray work at the Johns Hopkins Hospital. 
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frontal and oblique trans-illumination, a study of pathologi- 
cal cases by these roentgenoscopic methods becomes very re- 
warding. 

On sagittal trans-illumination the rays may be thrown in 
from behind and the fluorescent screen be placed in front 
(dorso-ventral direction), or the opposite course may be fol- 
lowed (ventro-dorsal direction). The appearances are some- 
what different in the two instances, even when the tube is 
held at the same horizontal level, owing, of course, to the rela- 
tive positions of the various organs to the ventral and dorsal 
walls of the thorax. 

On sagittal dorso-ventral trans-illumination, with the tube 
held at the level of the fifth thoracic spine, the heart and the 
great vessels (together with the sternum and the spine) yield 
a large, shaded median stripe between the triangular, pale, 
rib-shaded areas of the two lungs, the whole picture being 
bounded below by the shadows due to the diaphragm (Fig. 
3). This median stripe is narrower above than it is below 
and presents characteristic boundary lines. On the right the 
line is only slightly curved, though it can be seen to consist 
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Diaphragm 
Fic. 3.—Schematic representation of the roentgenoscopic view 
of the thorax on dorso-ventral sagittal transillumination (after 
Brugsch and Schittenhelm). 
of two parts; the upper part (above the third rib) corresponds 
to the right margin of the vena cava superior, the lower part 
(below the third rib) represents the right atrium. On the 
left side the outline of this cardio-vascular stripe presents 
three arcs, an upper, middle and lower curve. The upper 
left curve (1) extends between the first and second ribs and 
is formed by the arch of the aorta; the middle left curve 
(II) is rather flatter, extends between the second and third 
rib-levels and is due in its upper part to the pulmonary artery, 
in its lower part to the left atrium; and the lower left curve 
(III), the longest of the three, extending downward and 
lateralward from the level of the third to that of the seventh 
rib, corresponds to the left margin of the left ventricle.” The 
lateral boundary lines of the cardio-vascular stripe are very 
similar on ventro-dorsal trans-illumination, but the 
shadow is somewhat broader on account of the greater proxim- 
ity of the heart to. the anti-cathode and the consequent en- 
largement of the projection of the heart from divergent rays 


( Fig. 4). 


whole 


” Weinberger, Weitere Beitrige zur Radiographie der Brustor- 
gane, Med. Klin., Berl., 1908. 
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A wholly different view of the thorax is gained on frontal 
trans-illumination, when the patient holds his arms above his 
head and the tube is placed in one axillary line, the fluorescent 
screen in the other, both tube and screen being held parallel 
to the median plane of the body. This method is applicable 
only to people who are not too large or too obese, and the best 
view is obtained on deep inspiration. In this view (Fig. 5) 
two rather small, lighter areas due to the lungs appear, (a) 
one ventralward, triangular in shape, the so-called “ retro- 
sternal area” and (6) one dorsalward, behind the heart and 
above the diaphragm, the so-called * retrocardial area.” 

The dark area between these two light areas is due to the 


“g area 
Left lung Right lang area 


Fic. 4.—Cardio-vascular shadow as seen on ventro-dorsal sagit- 
tal transillumination, schematic (after Brugsch and Schitten- 
helm). 
heart, the part of it forming the lower boundary of the retro- 
sternal area being due to the right atrium, the conus arteriosus 
of the right ventricle and the ascending portion of the arch 
of the aorta. Between the retrocardial area and the spine, 
from the level of the seventh vertebra downward, are situated 
the cesophagus and the descending aorta. This frontal view 
of the thorax yields important information concerning (1) 
the ventro-dorsal diameter of the heart and (2) the presence 
or absence of aneurysmal dilatations of the ascending and de- 
scending aorta. 

Since the working out of the sagittal and the frontal views 


Spine 


Retrocardial area 


Aorta descendens 


Diaphragm 


Fie. 5.—Frontal transillumination of thorax, schematic (after 
Brugsch and Schittenhelm). 
of the thorax by roentgenoscopy, a still further application 
has been made through studies by trans-illumination in 
oblique directions. Four main directions are utilized by Holz- 
knecht, whose work in this field has been especially important ; 
(1) with tube behind the left shoulder and the screen on the 
front of the right chest, (2) with tube on right chest and 
screen behind left shoulder, (3) tube on right shoulder, screen 
on front of left chest, and (4) tube on front of left chest and 
screen on right shoulder. Of these four oblique directions by 
far the most important for the study of the heart and the aorta 
is the first. The normal thorax viewed in this first oblique 
direction presents three light areas due to lung substance, one 
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on the left, one in the middle and one on the right (Fig. 6). 
The right and middle lung areas are separated from one an 
other by the shadow of the spine, and the middle and lefi 
lung-areas are separated from one another by the cardio- 
vascular shadow. This latter shadow here has the shape 
of the front part of a shoe-maker’s last (with high instep). 
the long tapering projection above corresponding to the 
ascending aorta and the aortic arch. The three clear 
areas are bounded below by the diaphragm. The cesoph- 
agus which runs in the middle clear area ordinarily throws no 
shadow, but comes out distinctly on passing a metal sound or 
a tube filled with mercury or bismuth. In aneurysm of the 
aorta the findings on oblique trans-illumination in this dorso- 
ventral sinistrodextral direction are especially important. In- 
stead of the narrow upper end of the cardio-vascular stripe 
one sees a knob-like terminal projection which often en- 
croaches upon the middle clear lung-area, even obliterating it 
sometimes in its upper part. An obliteration of the lower 
part of the middle lung-area indicates a dilatation of the 
atria of the heart. 

On fluoroscopic examination several typical shapes of the 


Spine Clear middle area 


Right clear lung area Left clear lung area 


Fic. 6.—Thorax in oblique transillumination, lamp behind the 
left shoulder, screen in front of right chest, schematic (after 
Brugsch and Schittenhelm). 
cardio-vascular stripe can easily be recognized. Among these 
types may be mentioned (1) the so-called “drop heart” 
(ceur de goutte of the French; Tropfenherz of the Germans), 
(2) the senile heart, (3) the type of the enlarged left ven- 
tricle, (4) the type of “ mitral configuration,” (5) the gen- 
erally dilated heart, (6) the dilated heart in mitral stenosis 
with tricuspid insufficiency, and (7) the type of pericardial 
effusion. 

In the drop heart it is the median position of the stripe, the 
narrowness of the stripe, the small area in contact with the 
diaphragm, the lateral mobility of the stripe on change of 
position, the high level of the base of the heart and the exag- 
geration of the second left lateral curve which are character- 
istic (Fig. 7). 

In the senile heart, due to the loss of elasticity and elonga- 
tion of the aorta, the heart is more transverse than normal 
(Fig. 8). 

In the third type mentioned, due to hypertrophy of the left 
ventricle, the heart also lies more transversely. The lower of 
the three curves of the left border of the cardio-vascular stripe 
forms a projection which has been compared to a sheep’s nose 
and the heart’s apex is plump and rounded (Fig. 9). 
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In the heart of “ mitral configuration” (Holzknecht) there 
is marked exaggeration of the lower curve on the right due to 
enlargement of the right ventricle and a characteristic bulging 
in the region of the middle curve on the left due to enlarge- 
ment of the left atrium and dilatation of the pulmonary ar- 
tery (Fig. 10). Where there is aortic insufficiency the second 
curve may be less marked than normal (Baetjer). 

In the uniformly dilated heart the cardio-vascular stripe is 
broader than normal and the widening of the vascular area is 
especially noticeable owing to dilatation of the vena cava 
superior (Fig. 11). 

The heart assumes a peculiar shape in mitral stenosis ac- 
companied by tricuspid insufficiency. Here in addition to the 
characters of the heart of mitral configuration (vide supra) 


Fie. 10. 


Fig. 9. 


Fie. 8. 


Fig. 7. 


Fic. 7.—The “ drop-heart” on dorso-ventral illumination, sche- 
matic (after Brugsch and Schittenhelm). 

Fig. 8.—The senile heart on ventro-dorsal illumination, sche- 
matic (after Brugsch and Schittenhelm). 

Fig. 9.—Enlargement of left ventricle on dorso-ventral illumina- 
tion, schematic (after Brugsch and Schittenhelm). 

Fig. 10.—The mitral configuration of the heart of Holzknecht, 
dorso-ventral illumination, schematic (after Brugsch and Schit- 
tenhelm). 


the effects of the great enlargement of the right ventricle and 
right atrium are visible and the cardio-vascular shadow occu- 
pies a more median position in the thorax (Fig. 12). 

When the pericardial sac is filled with fluid the normal 
curves deliminating the cardio-vascular stripe laterally are ob- 
literated and one sees the straight sides of a dark triangular 
shadow (Fig. 13). 


Fie. 13. 


Fig. 11. Fig. 12. 


Fic. 11.—The generally dilated heart, dorso-ventral illumina- 
tion (after Brugsch and Schittenhelm). 

Fig. 12.—Dilatation of the heart in mitral stenosis and relative 
tricuspid insufficiency, dorso-vertral illumination, schematic 
(after Brugsch and Schittenhelm). 

Fie. 13.—The shadow in pericardial effusion, dorso-ventral illu- 
mination (after Brugsch and Schittenhelm). 


Besides the important information afforded concerning the 
form and position of the cardio-vascular shadow, roentgeno- 
scopy also yields us interesting data regarding the movements 
and pulsations of the great vessels and the several heart cham- 
bers. With each systole of the normal heart one can see a 
shrinking in the region of the lower left lateral curve (con- 
traction of the left ventricle) and often a bulging of the upper 
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left lateral curve (expansion of the aorta). Occasionally sys- 
tolie expansion of the middle curve on the left can be made 
out (pulmonary artery in patent ductus Botalli and occasion- 
ally in mitral disease). In tricuspid insufficiency it is some- 
times possible to see a systolic expansion of the lower right 
curve due to reflux of blood into the right atrium on ven- 
tricular systole. Ventricular extrasystoles can also be observed 
fluoroscopically. The beginner should practice on bradycar- 
diae patients as the longer interval between systoles makes the 
observation easier. 
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Fic. 14.—Schematic representation of orthodiagraph in cross- 
section. 


Another method of which much is heard nowadays is the 
orthodiagraphic study of the heart. In it the attempt is made 
to determine very accurately the exact size of the heart by ob- 
taining by successive orthogonal projection a number of single 
points in the outline yielded by X-rays falling perpendicularly 
upon the fluorescent screen, all divergent rays being cut by a 
diaphragm. Very ingenious apparatus for the purpose has 
been devised by Moritz (Fig. 14), the father of the method, 
and later by other workers, the best instrument at present 


Fig. 16. 


Fig. 15. 


Fie. 15.—Sagittal orthodiagram (after Moritz). 
Fic. 16.—Frontal orthodiagram (after Moritz). 


perhaps being Groedel’s modification of the Levy-Dohrn verti- 
The Kny-Schirer instrument, less expen- 
The lines joining the points 


cal orthodiagraph. 
sive, may also be recommended. 
obtained form a figure called the orthodiagram (Figs. 15 and 
16). 
and the results compared with normal values. The method is 
valuable for research work; the results exceed in accuracy 
those of any other method yet invented, but for practical clin- 
ical work we can get along very well without orthodiagraphy 


Certain distances on these orthodiagrams are measured 
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provided we utilize the other forms of roentgenoscopy to the 
full.” 

Very distinct progress has been made in the last decade in 
the clinical study of the arterial and venous pulse and of the 
apex beat, and much of this progress has undoubtedly been 
due to the greater vogue of the instruments of precision for 
sphygmography and cardiography. The distinguished French 
investigator, Marey, long ago demonstrated the value of 
graphic methods in the study of the circulation and it is rather 
surprising that clinicians were so slow in generally applying 
the methods to which he pointed the way. Nowadays, how- 
ever, internists show much zeal in the study of cardiograms, 
arteriograms,” and phlebograms as the tracings from the heart, 
the arteries and the veins are called; the uses of Mackenzie’s 
polygraph (Fig. 17) and Jacquet’s cardiosphygmograph (Fig. 
18) are explained to students in the medical colleges, and in 
some schools these instruments are used by the students them- 
selves in the study of patients in the hospital wards. In learn- 
ing to apply these graphic methods, the older methods of pal- 
pation of the radial pulse and of inspection of the jugular pul- 
sations have not lost but rather gained ground. Just as the 
surgeon accustomed to the refinements of the modern hospital 


Fia. 18. 


Fig. 17.—Polygraph of Mackenzie. 
18.—Jaquet’s cardiosphygmograph. 


operating-room will on occasion improvise better in the 
kitchen of a farm-house than the surgeon who has never known 


“In this connection the reader may consult the following 
sources: Baetjer (F. H.), The X-ray diagnosis of thoracic aneu- 
risms, Johns Hopkins Hosp. Bull., Balto., 1906, XVII, 24-27; 
also, Further observations upon thoracic aneurisms, Compt. rend., 
IV Congr. internat. d’électrol. et de radiol. méd., 1908; Williams 
(F. H.), The Roentgen ray in medicine and surgery; Arthur and 
Muir, Practical X-ray work; Holland, X-ray examinations of the 
thorax, Liverpool Med.-Chir. J., 1908; Walsham, The X-rays in 
the diagnosis of diseases of the chest, Arch. Roentg. Ray., XIII; 
Holzknecht (G.), Die roentgenologische Diagnostik der Erkrank- 
ungen der Brusteingeweide, Hamburg, 1901, 1-229; Moritz (F.), 
Zur Geschichte und Technik der Orthodiagraphie, Miinch. med. 
Wehnschr., 1908; Weinberger, Weitere Beitrage zur Radiographie 
der Brustorgane, Med. Klin., Berl., 1908; Albers-Schoenberg, Die 
Bestimmung der Herzgrésse mit besonderer Berticksichtigung der 
Orthodiagraphie. Fortschr. a. d. Geb. d. Roentgenstrahlen, 1908. 
A good epitome of the most important parts will be found in 
Brugsch u. Schittenhelm’s Lehrbuch d. klin. Untersuchungs- 
methoden, Berlin, 1908. 

J] have taken the liberty of introducing the term “ arterio- 
gram” as a brief word to take the place of “arterial sphygmo- 
gram.” The word “ phlebogram” has already been extensively 


used. 


the more perfect technique, so the internist accustomed to ana- 
lyze tracings obtained by the cardiosphygmograph is, when 
forced to observe without the aid of the instrument, better 
able to discriminate differences with the naked eye and the 
palpating finger than he who has never subjected the evidence 
of his naked senses to the control of these instruments of pre- 
cision. Simple palpation of the arterial pulse is ordinarily 
sufficient for observations on frequency, volume and celerity, 
and for thickening of the arterial wall. but simple inspection 
and palpation of the jugular veins is very misleading, and it 
is here especially that the mechanically recorded tracing helps 
out the eye. 

Of all the graphic tracings, that which has been most over- 
estimated is the radial sphygmogram. So worthless and mis- 
leading are most radial sphygmograms that it is almost a won- 
der, considering the extent in which radial sphygmography 
has been practiced to the exclusion of other methods of graphic 
registration that the whole graphic technique has not been 
brought into disrepute thereby. In the medical clinic in Bal- 


Fic. 19.—Comparison of cardiograms from left and right ven- 
tricles, upper tracing from left, lower tracing from right. Arterio- 
grams for comparison (tracing by Dr. Hirschfelder). 
timore we discourage radial sphygmography and try to en- 
courage instead the simultaneous recording of the pulses in 
the left carotid artery and the right jugular vein since these 
tracings yield us the sphygmographie information which is 
really of value to us in most cases.” The study of the carotid 
pulse gives us clues as to the activity of the left ventricle, the 
integrity of the aortic semilunar valves, and to a certain ex- 
tent, the peripheral resistance to flow. The study of the jugu- 
lar phlebogram gives us information regarding the pressure- 
conditions in the jugular vein and the right atrium and per- 
mits us to draw inferences regarding (1) the state of the tri- 
cuspid valve, and (2) the activity of the right atrium. 

The cardiogram is the most difficult of all graphic tracings 
to interpret, partly on account of the elevations on the curve 
due to the fling of the recording apparatus itself, partly en ac- 

“It is a pleasure to express my thanks to Dr. Arthur Hirsch- 


felder, associate in the Medical Clinic for untiring help in the 
making and interpreting of tracings. 
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ount of the complexity of factors in the thorax upon which the 
urve depends (Fig. 19). Critically scrutinized, however, car- 
liograms afford information of value regarding the contrac- 
tions of the left ventricle, of the right ventricle and sometimes, 
also, of the atria. When it is remembered further that tracings 
made of the variations in pressure in an cesophageal tube may 
vield information regarding the systole and diastole of the 
left atrium (Minkowski) it will be seen that clinicians are bet- 
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protodiastolic in time) the cause of which has been much in 
dispute (Fig. 21). 
upon the phlebogram, especially (h-wave, w-wave, ete.) in 
bradycardia (Fig. 22), cannot be entered into here. We note 
that the main elevations in the normal venous pulse are dias- 
tolic-presystolic in time, and that the vein undergoes a marked 


The discussion of the other waves seen 


negative ” 


systolic collapse, hence the term 
physiological venous pulse. 


as applied to the 


Fic. 20.—Carotid arteriogram (lower tracing) with cardiogram 
(upper tracing) for comparison. (c) Time of beginning of an- 
acrotiec limb of arteriogram. (d) Time of dicrotic notch (personal 
observation). 


ter able now than ever before to secure data regarding the 
simultaneous conditions in all four chambers of the heart. 
With the aid of Jacquet’s chronograph each event in a tracing 
can be exactly timed and compared with events in the other 
tracings simultaneously taken. 


Fig. 21.—Normal phlebogram (V, J, D) from the right jugular 
vein with left carotid arteriogram (A, CC, S) for comparison. 
(a) Presystolic wave. (c) Protosystolic wave. (wv) So-called 
stagnation wave (tracing by Dr. Hirschfelder). 

In the arteriogram we time the beginning of the ascending 
or anacrotic limb and that of the descending or catacrotic limb 
of the main wave and note especially the beginning of the di- 
crotie wave which times the closure of the aortic semi-lunar 
valves. We get a close approximation to the expulsion-period 
of the ventricular systole (efflux) by measuring the time elaps- 
ing between the beginning of the anacrotic limb and the be- 
ginning of the dicrotic elevation (Fig. 20). 


Fig. 22.—Phlebogram from a patient with bradycardia, showing 
h wave (personal observation ). 

In the normal phiebogram we distinguish, and time the oc- 
currence of, three main waves, one presystolic, the so-called 
a-wave, due to the atrial systole, a second protosystolic, the 
so-called c-wave, coincident with the carotid pulse and due 
either to it or to the increase in pressure in the right atrium 
and jugular vein from shoving up of the atrio-ventricular sep- 
tum at the time of the systole of the ventricle, and a third 
wave, the so-called v-wave (sometimes telesystolic, sometimes 


Fic. 23.—Phlebogram from a patient suffering from paralysis 
of the right atrium. Drum moving rapidly. Disappearance of 
a-wave. Arteriogram for comparison (personal observation). 


In marked contrast with the normal phlebogram are the 
tracings obtained (1) when the atrium is paralyzed, and (2) 
when the tricuspid valve is insufficient. In atrial paralysis 
the a-wave no longer appears, though the c-wave and the v- 
wave may still be pronounced (Fig. 23) ; the condition is usu- 
ally a part of a pulsus irregularis perpetuus, to be returned to 


Fig. 24.—Phlebogram and arteriogram from a case of tricuspid 
insufficiency, showing well-marked positive or ventricular venous 
pulse (personal observation). 


in a moment. In tricuspid regurgitation the normal a-, c- 
and v-waves may all disappear, and the force of the contraction 
of the right ventricle sends a huge wave, systolic in time, into 
the right atrium and the jugular vein, giving rise to the so- 
called “ positive” or “ ventricular ” 
and 25). 


venous pulse (Figs. 24 


Fig. 25.—Phlebogram in another case of tricuspid insufficiency 
with cardiogram for comparison (personal observation). 


A comparative study of the phlebogram with the arterio- 
gram and cardiogram has proven to be of the greatest help in 
the clinical analysis of the different varieties of irregular 
pulse; it is only since such studies, combined with animal 
experimentation, were undertaken by Marey, Francois Franck, 
Gaskell, Engelmann, Wenkebach, Hering, Mackenzie, the 
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younger His and others that the different origins of these car- 
diae arhythmias have begun to be understood." Through such 
studies much is being learned about the stimulus-producing 
(or chronotropic) function, the contractility (or inotropic 
function), the irritability (or bathmotropic function) and the 
conductibility (or dromotropie function) of the heart muscle. 

Four or five great groups of cardiac irregularities may be 
distinguished from one another. In the first group the irregu- 
larity arises through neurogenic disturbances of the chrono- 


Respiratory arrhythmia. 
irregularis 


pulsus 


Fic. 26.—Phlebogram and arteriogram in 


respiratorius (after Hewlett). 


tropic function. As an example may be cited the pulsus ir- 
regularis respiratorius in which the pulse becomes smaller and 
more frequent on inspiration and larger and slower on ex- 
piration due to vagal influence on the timer of the heart (Fig. 
26). Here, too, belongs Mackenzie’s “ youthful type” of ir- 
regularity (Fig. 27 Such neurogenic irregularities can be 
made to disappear by the administration of atropin. A second 
group of irregularities includes those due to diminished power 


t 


Fic. 27.—Phlebogram and arteriogram in the youthful type of 
irregularity (after Mackenzie). 


of contractility (negative inotropic disturbance). As a para- 
digm may be mentioned the so-called pulsus alternans in which 
a stronger and a feebler pulse regularly alternates as a result 
of alternate strength and weakness in ventricular systole; the 
pulse, though regular in rhythm, is irregular in force (Fig. 
28). Such a pulse is usually an indication of exhausted con- 
tractility of the heart muscle and is an urgent sign of need 


of rest. 

Fig. 28.—Pulsus alternans in paroxysmal tachycardia with ven- 
tricular venous pulse (after Hirschfelder). 

A third great group includes the irregularities due to extra 
systoles. ‘These extra beats may be due either to the presence 
of abnormal stimuli affecting the heart muscle or to an abnor- 
mal increase in irritability permitting stimuli normally infra- 


“In America careful studies of this sort have been made by 
Morrow, Erlanger, Thayer, Hirschfelder, Schmoll, Hewlett, James, 
Dock, Cushing and Grosch, Cooper, Harris, Robinson, Piersol, 
Bachman and others. 
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liminal to become supraliminal. When such an extra systole 
originates in the ventricle or at the atrio-ventricular junction 
the next normal systole may be prevented, owing to the re- 
fractory phase due to the extra beat; the time elapsing be- 


Fic. 29.—Atrial extra systoles (tracing by Dr. Hirschfelder). 


tween the systole preceding the extra systole and that follow- 
ing it is exactly double that of a normal period (so-called “ law 
of maintenance of physiological stimulus-periods”). This 
need not be true for extra systoles originating at the sinus or 


in the auricles. In order to decide whether an extra systole 


Fig. 30.—Atrio-ventricular extra systoles. Jugular pulse. Cb, 
arterial pulse at wrist (after Hering and Rihl). I am personally 
inclined to regard these as atrial extra systoles similar to those 
in Fig. 29. It seems to me better to reserve, as Mackenzie does, 
the designation “ atrio-ventricular extra systoles” for the extra 
beats in which both auricle and ventricle contract prematurely 
and simultaneously. 


arises in the atrium (Fig. 


29), in the His bundle (Fig. 30) or 


Fig. 31.—Ventricular extra systoles. Extra systole shown at £, 
no a-wave precedes (tracing by Dr. Hirschfelder). 
in the ventricle (Fig. 31) one must study simultaneously reg- 
| istered phlebograms and arteriograms or analyze the photo- 
| graphically recorded electrocardiograms (vide infra). 

The fourth group of cardiac arhythmias is due to disturb- 
ances of conductivity (so-called dromotropic anomalies) (Fig. 


ductivity (tracing by Dr. Hirschfelder). 


32) and includes the conditions designated as partial and total 
“ heart-block.” While the sinus region, the atrium and the ven- 
tricle have (each for itself) their own inherent rhythm, the 
' atrium and ventricle are subordinated in their activity nor- 


| Fig. 32.—Arteriogram and phlebogram showing shortened con- 
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mally to the action of the sinus region which is the true 
“timer” or “pace-maker” of the heart. When a rhythmical im- 
pulse originates in the sinus region it is conducted by the atrio- 
ventricular bundle of His and the Purkinje fibers to the mus- 
culature of the atria and the ventricles and there under normal 
conditions calls forth contractions which, though a little later 
in time, possess the sinus-periodicity. When conductibility 
in the His bundle is interfered with, instead of each atrial 
contraction being followed by a ventricular contraction, only 
every other one, every third one, or say every fifth one, is 
so followed (“two to one,” “three to one” rhythm, ete.). 
One sees two, three or four a-waves on the jugular tracing to 
a single carotid pulsation. When conduction through the His 
bundle to the ventricle is completely hindered, the ventricle, 
ceasing to be subordinated in any way to the stimuli arising 
in the sinus region, begins to beat at its own inherent rhyth- 
mical rate of 12 to 30 beats per minute. When such a com- 
plete dissociation between the activities of the two ends of the 
heart exists we have the condition known clinically as the 
Adams-Stokes syndrome, a bradycardia associated with syn- 
copal attacks. You will recall the important work of the 
younger His upon this subject and also Erlanger’s brilliant 


Fig. 33.—Pulsus irregularis perpetuus with atrial paralysis 
(personal observation). 


experimental demonstration of the artificial productibility of 
all stages of partial heart-block up to complete heart-block in 
dogs by compression of the His bundle by a metal clamp. 

Conditions of partial heart-block contraindicate the admin- 
istration of digitalis preparations, since this drug acting even 
on the normal heart through the vagus can exert such a nega- 
tive dromotropic effect of itself as to cause partial heart- 
block. 

The so-called “ pulsus irregularis perpetuus” * deserves a 
place by itself (Fig. 33). This peculiar irregularity, which, 
once begun, is usually permanent, remains about the same 
whether the heart beats fast or slow, and is independent of 
respiration. It is often met with in myocardial disease and in 
coronary sclerosis, and is usually associated with atrial paraly- 
sis (or at any rate, with atrial asthenia). It appears to be 
due to a disturbance in the primary source of stimuli, but is 
complicated by extra systoles (Hering). 

* This has been described by Mackenzie as abnormal inception 
of the cardiac rhythm. Though it is sometimes associated with 
tricuspid insufficiency Hewlett and others have shown that this 
is by no means always the case. 

“The bibliography of the venous pulse and of the analysis of 
the cardiac arhythmias has become very large. The reader will 
find the following sufficient to direct him to the sources: Marey 


JOHNS HOPKINS HOSPITAL BULLETIN. 305 


Perhaps even more important for the general practitioner 
than the methods of analysis of the cardiac arhythmias are the 
simpler procedures now at our disposal for the study of the 
blood-pressure in the arteries and veins (tonometry of the 
blood vessels). For the determination of the maximal ar- 
terial pressure the simple Riva-Rocci instrument or some one 
of its various modifications is satisfactory. In order to ascer- 
tain the minimal arterial pressure one may use (1) T. C. 
Janeway’s method“ of watching the movement of the mer- 
cury in the manometer-tube as the pressure in the cuff of the 
Riva-Rocci apparatus is lowered to a point where the oscilla- 
tions of the mercury-level are maximal (osctllatory minimal 
pressure), or (2) Strasburger’s method * of palpation of the 
radial at the wrist, varying the pressure in the cuff on the arm 
until that pressure is found at which, and below which, the 
volume of the radial pulse is maximal (palpatory minimal 
pressure), or (3) Fellner’s method (auscultatory minimal 
pressure). The apparatus of von Recklinghausen * (Figs. 34 
and 35) is useful for the clinical determination of both max- 
imal and minimal arterial pressures, but it is expensive. By 
far the best apparatus, however, and the one to be used when 
accuracy of results is important, is that of Erlanger” (Fig. 
36). One raises the pressure in the cuff until the pulse is oblit- 
erated and then gradually allows air to escape from the cuff re- 
cording the oscillations on the revolving drum; the point at 
which the oscillations abruptly increase in amplitude indicates 


(E. J.), La circulation du sang a |’état physiologique et dans les 
maladies, Paris, 1881; Mackenzie (J.), The study of the pulse and 
movements of the heart, London, 1903; Wenkebach (K. L.), Zur 
Analyse des unregelmiassigen Pulses, Ztschr. f. klin. Med., Berl., 
1898, XXXVI, 181-199; 1899, XXXVII, 475-488; Dehio (K.), Ueber 
des Einfluss des Atropins auf die arhythmische Herzthatigkeit, 
Deutsches Arch. f. klin. Med., Leipz., 1893, LII, 97; Hirschfelder 
(A. D.), Graphic methods in the study of cardiac diseases, Am. 
J. M. Sc., Phila., 1906; Some variations in the form of the venous 
pulse, Johns Hopkins Hosp. Bull., Balto., 1907, XVIII, 265-267; 
Bard (J.), De l’enregistrement graphique du pouls veineux des 
jugulaires chez l’homme, J. de physiol. et de pathol. gen., Par., 
1906, VIII, 454; Minkowski (O.), Zur Deutung des Herzarhyth- 
mien mittelst des oesophagealen Kardiograms, Ztschr. f. klin. Med., 
Berl., 1907, LXII, 371; Hewlett (A. W.), The common cardiac 
arhythmias and their clinical significance, Internat. Clin., Phila., 
1907, 17 S., Vol. IV, 47-65; Hering (H. E.), Ueber den Pulsus 
irregularis perpetuus, Deutsches Arch. f. klin. Med., 1908, XCIV, 
185-208. 

“Janeway (T. C.), The clinical study of the blood-pressure, 
N. Y., 1904, 313 p., 8°. 

*Strasburger, Ein Verfahren zur Messung des diastolischen 
Blutdrucks, Ztschr. f. klin. Med., Berl., 1904, LIV, 373; also Ueber 
Blutdruck, Gefasstonus und Herzarbeit bei Wasserbadern, Deut- 
sches Arch. f. klin. Med., Leipz., 1905, 459. 

(B.), Klinische Beobachtungen itiber Blutdruck, pul- 
satorische Druckzunahme, sowie ihre Beziehungen zur Pulskurve, 
Deutsches Arch. f. klin. Med., Leipz., 1905, LXX XIV, 407. 

* Recklinghausen (H.), Ueber Blutdruckmessung beim Men- 
schen, Arch. f. exper. Pathol. u. Pharmakol., Leipz., 1901, XLVI, 
78; Unblutige Blutdruckmessung, Ibid., 1906, LV, 375-462. 

*BErlanger (J.), A new instrument for determining the mini- 
mum and maximum blood-pressures in man, Johns Hopkins Hosp. 
Rep., Balto., 1904, XII, 53-110. Also the earlier article in Amer 
J. Physiol., Bost., 1901, VI, 20-23. 
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the maximal pressure; continuing through the period when 
they are maximal, the oscillations will begin abruptly to de- 
crease in amplitude, at the point when minimal pressure is 
reached. By noting the height of the mereury-column at these 
two points one has the maximal and minimal arterial pressures 
(Fig. 37). 

Clinical ideas regarding the behavior of the blood-pressure 
have undergone a remarkable change since the advent of the 


\ 


34. 


Fig. 35. 

Fic. 34.—Tonometer of von Recklinghausen. R, tube connect- 
ing with cuff and air-pump; B, bourdon tube; AH, shaft which can 
be moved up and down upon the rod attached to the bourdon 
tube; #’, thread; a, axis of pointer; A, axis of frame; S, screw for 
rotating the frame. 

Fig. 35.—Taking the blood-pressure on the upper arm with the 
von Recklinghausen instrument. 


newer methods. While formerly it was the fall of blood-pres- 
sure which was supposed to be most important in cardiac 
pathology, we now know that pathologically low pressures are 
much more rarely met with than abnormally high pressures. 


Fie. 36.—Erlanger’s apparatus for determining maximal and 
minimal pressures. 


Even in conditions of advanced valvular disease and of marked 
myocardial insufficiency the maximal arterial pressure may be 
very high. In many cases of arteriosclerosis (though not in 
all) chronic arterial hypertension is met with; it seems to be 
the cases of general arteriosclerosis which are most frequently 
associated with hypertension though doubtless a localized scle- 
rosis of the cerebral, splanchnic or renal vessels may also be 
associated therewith. Especially where hypertension is as- 
sociated with subjective feelings of dizziness, tinnitus and 
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pressure in the head we should be on our guard to prevent an 
apoplexia cerebri. Most helpful in medical practice is the con 
sideration of the maximal arterial pressure in relation fy 
chronic diffuse nephritis. In early stages of renal contraction 
the arterial hypertension may be the first sign to draw our ai 
tention to the possibility of its existence. It is surprising to 
what a height the maximal pressure may go in chronic nephri- 
tis; as you know, the readings are often as high as from 220 
to 280 mm. of mercury or even higher, the equivalent of a 
column of blood ten feet in height, and this at a time when 
other signs relied upon for the diagnosis of chronic nephritis 
may have only begun to appear.* Not every diffuse renal 
lesion leads to arterial hypertension ; thus it is well known that 
in tuberculosis of the kidneys the pressure is not raised. In- 
deed I have come to look upon a chronic arterial hypotension 
as suggestive of a tuberculous focus somewhere in the body 
(adrenal tuberculosis; pulmonary tuberculosis; serous mem- 
brane tuberculosis or genital tuberculosis). In the albumi- 
nuria of adolescence the maximal pressure is often a guide in 
differential diagnosis; thus the so-called orthostatic albuminu- 
ria is not associated with hypertension, while the nephritides 
slowly developing after scarlet fever or tonsillar infections 


Fic. 37.—Determination of maximal and minimal pressure by 
Erlanger’s apparatus; maximal] pressure at about 145, minimal at 
about 95; brachial arteriogram beneath (personal observation). 


usually lead to a pathological heightening of the maximal 
pressure. 

The clinical consciousness is now so fully alive to the advan- 
tages of a knowledge of the maximal arterial pressure that the 
Riva-Rocci type of instrument forms to-day a part of the in- 
strumental armamentarium of most active general practition- 
ers. The value of the determination of the minimal arterial 
pressure is, however, not yet so well understood, even in hos- 
pitals. When both maximal and minimal pressures have been 
determined we get by subtracting the one from the other the 
so-called “‘pulse-pressure”’ which normally amounts to about 
30 mm. of mercury, but which may be much less or much more 
in pathological states. After administering digitalis one often 
hears a clinician state that the pulse has become much “ bet- 
ter”; analysis shows that the improvement is due to an in- 
crease in the pulse-amplitude, and this corresponds to the 
pulse-pressure; the increase is, as a rule, owing not to a 
heightening of the maximal but rather to a lowering of the 


™For a good discussion of this subject see Miiller (F.), Der 
Ausbau der klinischen Untersuchungsmethoden, Ztschr. f. aerzt- 
liche Fortbildung, 1906, III, ——. 
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uinimal pressure ; this is chiefly due to a larger systolic output 
the left ventricle and, sometimes, partially, to a decrease 
n the peripheral resistance. 

Studies of this sort have inspired clinicians and physiolo- 
vists with the hope that with the aid of these bloodless meth- 
xls we may determine, at least approximately, the amount of 
work being done at any given time by the human heart, a 
problem the solution of which is of the utmost importance for 
functional diagnosis. Time will not permit me to enter upon 
a diseussion of this topic, but I would refer those interested 
to the valuable articles of Erlanger and Hooker,” Strasburger, 
Dawson“ and Sahli* bearing upon it. So many factors are 
concerned—the systolic output, the pulse-rate, the peripheral 
resistance and the velocity of the flow in the vessels—that the 
task becomes a very complicated one. Some help can be ob- 


tained by the use of the phlethysmograph of Mosso which 
vives us a curve (phlethysmogram) of the variations of the 
quantity of blood in an extremity (“ volume-pulse ”). 


Fia. 38.—Apparatus of Hooker and Eyster for determining the 
venous pressure. 


There is still another factor in the cireulatory process which 
should not be overlooked in our clinical investigations; I refer 
to the pressure in the veins. hanks to the simple apparatus 
devised by Hooker and Eyster™ (Fig. 38) we can now easily 
measure the venous pressure in the clinic, and we may hope 
before long to have data derived from its application which 
will prove to be of service to us in diagnosis and prognosis and 
perhaps as a guide to therapy. 

*“ Erlanger (J.) and Hooker (D. R.), An experimental study of 
blood-pressure and of pulse-pressure in man, Johns Hopkins Hosp. 
Rep., XII, 1904. 

“Dawson (P. M.), Systolic output and work of the heart, and 
their relation to the blood-pressures, Brit. M. J., Lond., 1906, II, 
996. 

*®Sahli (H.), Ueber das absolute Sphygmogramm und seine 
klinische Bedeutung nebst kritischen Bemerkungen iiber einige 
neuere sphygmomanometrische Arbeiten, Deutsches Arch. f. klin. 
Med., Leipz., 1904, LX XXI, 493. 

* Hooker (D. R.) and Eyster (J. A. E.), An instrument for 
determining the venous pressure in man, Johns Hopkins Hosp. 
Bull., Balto., 1908, 274. 
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I must not close these remarks, already lengthy, without 
referring, if only very briefly, to the latest enrichment of our 
clinical methods of cardiac investigation, namely the technique 
of electrocardiography. Students of bioelectric phenomena 
have long known that in all parts of the body in which active 
changes go on, differences in electric potential arise which 
result in the passage of the so-called “ action-currents ” from 
points of higher to points of lower potential. Thus in the 
heart, the part at rest is positive as regards the part contract- 
ing; for example, when the atria contract an action-current 
arises on account of the differences in potential between the 
base of the heart and the apex. Later when the ventricles 
contract, there is an action-current in the opposite direction. 
Waller showed that these action-currents in the heart affect the 
potential of the tissues of the whole body (Fig. 39) and that it 
is possible by connecting electrodes with the moist skin to col- 
lect the currents and measure their strength by means of an 
electrometer or a galvanometer.” The best conditions for col- 
lecting these currents are afforded by placing the right hand 
and the left foot in solutions containing the metal elec- 


Fic. 39.—Distribution of cardiac electricity on the surface of 
the body (after Waller). 


trodes, the former corresponding to the base of the heart, 
the latter to its apex. As the currents generated are extremely 
small their detection was so difficult that a clinical application 
seemed out of the question until the Dutch physiologist Kin- 
thoven ™ applied first the capillary electrometer and later de- 
vised his thread-galvanometer for the purpose. Electric cur- 
rents passed through a magnetic field undergo, as is well 
known, a deflection which increases either with the strength of 
the current or the strength of the field. Einthoven passes the 
current from the heart through a microscopic thread (string) 
made of quartz or platinum, one to three microns in thickness, 
suspended in a very strong magnetic field; the movements of 
this thread are photographed through an illuminated slit on a 
rapidly moving film under a lens magnifying several hundred 
times. The photographic record yields a curve known as the 


* Waller (A. D.), On the electromotive changes connected with 
the beat of the mammalian heart and of the human heart in 
particular, Phil. Trans. Roy. Soc., Lond., B., 1889, CLXXX, 169. 

*Einthoven (W.), Ueber die Form des menschlichen Elektro- 
kardiogramme, Pfluger’s Arch., 1905, LX, 101; also, Le télécardio- 
gramme, Arch. internat. de physiol., 1906, IV, 132. 
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electrocardiogram. An analysis of this curve taken from the 
normal heart (Fig. 40) shows five oscillations, P, Q, R, S and 
T, three of them being elevations (?, R and 7’) and two of 
them depressions (Q and 8). The first elevation P corre- 
sponds to the contraction of the atria, the other movements 
represent the electromotive changes during the contraction of 
the ventricles. If two men hold hands one gets a composite 
curve of the bioelectrie changes of the two hearts (Samoiloff) ; 
in the electrocardiogram from a pregnant woman two inde- 
pendent rhythms are distinguishable, one belonging to the 
mother, the other to the foetus (Cremer) ; 
that in twin pregnancies three electrocardiograms will be dis- 
tinguishable in the one tracing, though, as far as I know, the 


20 


" it seems probable 


observation has not yet been made. 

Once an electrocardiographic station is set up it may be used 
for making records not only from patients at the station itself 
but from patients at a distance, provided the connecting wires 
are available. Einthoven has connected his laboratory by 
wiring with the wards of the Leyden Hospital a mile and a 
half away and so is able to take the curves without moving very 
sick patients. The possibilities of such “ telecardiograms ’ 


Fic. 40.—Normal electrocardiogram obtained by photographing 
the movements of a sensitive galvanometer. The upper figure 
shows the photographed curve, while the lower one is a diagram 
constructed from the photograph to make clearer the electrical 
changes in a single cardiac cycle. To obtain this record the 
electrodes were connected with the right and left hands. Waves 
with the apex upward indicate that the base of the heart (or the 
right ventricle) is negative to the apex (or left ventricle). 
Waves with the apex downward have the opposite significance. 
Wave P is due to the contraction of the auricle. Waves Q, R, S, 
and 7 occur during the systole of the ventricle. The curve 
seems to show that the contraction in the ventricles begins first 
toward the apex (or in the left ventricle), since the negativity 
first appears toward that side (wave Q). (Einthoven). 


may make necessary only a moderate multiplication of electro- 
cardiographic stations. 

Though the method is still very new, the application to the 
study of clinical cases already made gives much encouragement 
for results from its further use. Particularly in the analysis 
of myocardial disturbances (organic and functional) a do- 
main in which our clinical investigative methods have hitherto 
been singularly deficient, the electrocardiograph promises a 
good deal. 

In situs inversus viscere there has been shown to be an 
inversion of the electric potential (Waller) ; in mitral insuf- 


*Cremer (J. M.), Ueber die directe Ableitung der Aktions- 
stréme des menschlichen Herzens vom Oesophagus und iiber das 
Elektrokardiogramm des Foetus, Miinch. med. Wehnschr., 1906, 
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ficieney with hypertrophy of the right ventricle, the elevation 
R may be greatly increased, while in aortic insufficiency 
with hypertrophy of the left ventricle, there may be, in- 
stead, a marked depression at 2. In mitral stenosis with 
enlargement of the left atrium, the first elevation P on the 
electrocardiogram may be higher than normal, more pro- 
longed and subdivided into three or four separate parts, 
while the elevation 7’ is lower than normal. In studying 
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the activities of the atria separate from those of the ven- 
tricles electrocardiograms are especially helpful; they per- 
mit of a very accurate measurement of the time of conduction 
of the motor impulse from the atrium to the ventricle, or at 
least of the time intervening between the beginning of the 
atrial and that of the ventricular contraction ({.As-Vs interval) 
and so are of value in the analysis of cases of heart-block and 
of extrasystolic irregularities. 

A later analysis of the electrocardiogram than that by Ein- 


hw. h.w. 


Fig. 42.—Scheme of the course of conduction in the cardiac 
muscle (after Nicolai). 


thoven has been made by Nicolai.” He pays especial attention 
to the three elevations ?, R and 7’ of Einthoven, but prefers 
to designate them A, J and F (Fig. 41), A being the atrial 
oscillation and J and F the main oscillations due to the ven- 
tricular activity, J corresponding to the initial and F’ to the 
final ventricular oscillation. The horizontal stretches of the 


* Nicolai (G. F.), Die Mechanik des Kreislaufs in Nagel’s 
Hdbch. d. Physiol. d. Menschen, 1909, I, 824-828. 
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lectrocardiograms are labelled, h, ¢ and p, indicating that the 
xcitation is in the His bundle (h) or in the circular muscle or 
'reibwerk (t) (Fig. 42), or that no excitation exists during the 
pause (p). The less regular oscillations (usually in the reverse 
lirection) occur just before or just after the main oscillations 
and are marked by an a or a p (anterior or posterior) ; this 
explains Aa, Ap, Ja, Jp, Fa and Fp of the diagram. Occa- 
sionally an oscillation is doubled (e. g., J, of the diagram). 


Fic. 43.—Forms of electrocardiogram obtained when there is 
lack of synchronism of the two ventricles. The first curve appears 
to correspond to the electrocardiogram of the right ventricle, the 
second to that of the left (after Kraus and Nicolai). 


Nicolai believes that A corresponds precisely to the atrial con- 
traction, that h indicates the passage of the excitation over 
the His bundle, the record being horizontal because the vol- 
ume of muscle excited is so small; after this the basal part of 
the papillary system is active (J) and the impulse is propa- 
gated to the apex, by which time the elevation J is over. The 
oscillation J is abrupt and large, Nicolai thinks, not because 


Fic 44.—Electrocardiogram in hypertrophy of the left ventricle 
(after Kraus and Nicolai). 


of greater excitation or stronger contraction of the heart 
muscles at this time than later, but only because during this 
period the excitation is all of one kind and the differences in 
electric potentials are additive not subtractive. After this 
comes a time when the ventricles as a whole contract, perhaps 
without predominance of any one set of ventricular muscle 
fibers; the transverse fibers (7'retbwerk) as well as the longi- 
tudinal (spiral) fibers are simultaneously active, the contrac- 


Fic. 45.—Electrocardiogram with loss of 7 wave in myocardial 
disease (after Kraus and Nicolai). 


tion beginning at the apex of the heart (base of the papillary 
muscles). 

This synergistic action of muscle fibers at right angles to 
one another causes a diminution in the size of the cavity of 
the heart and the partial differences in electric potential of 
the different fibers neutralize one another, hence the straight 
line ¢ of the electrocardiogram; or if during ¢ the circular 
fibers are especially concerned in the contraction it is conceiv- 
able that the electrical equivalent of this predominance does 
not appear in the record, because of such equal diffusion of the 
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differences in potential toward the two electrodes (on account 
of the anatomical position of the circular fibers) that it does 
not show itself in the electrical currents. The final ventricu- 
lar oscillation 7’ is an expression, Nicolai believes, of the ar- 
rival of the excitation at the base of the ventricles. Then all 
activity of the heart muscle ceases during the pause (p) until 
the next atrial contraction (A). This interpretation of the 
electrocardiogram accords well with the results of Braun’s™ 
cinematographic records of the movements of the heart, with 
Tawara’s and Retzger’s studies of the conduction system and 


Fic. 46.—So-called splintering of the curve in myocardial dis- 
ease (after Kraus and Nicolai). 


with Rehfisch’s ® studies on the form of the heart during ven- 
tricular systole. 

The application of the electrocardiograms to the analysis of 
the pulsus irregularis perpetuus has recently been made by 
H. E. Hering. His work indicates that the stimuli have their 
origin at the atrioventricular junction and that extra systoles 
play a réle in the irregularity.” 

Last year Kreus and Nicolai” published an article in which 
they assert that the two ventricles of the heart, though usually 
contracting synergically possess separate electrocardiograms. 
Normally these two electrocardiograms are superimposed and 


Fic. 47.—Galvanometric portion of an electrocardiographic sta- 
tion (after Edelmann). 


vield what we know as the ordinary curve (Q, R, S and 7'); 
the contractions of the two ventricles are, however, sometimes 


"Braun (L.), Ueber Herzbewegung und Herzstoss, Jena, 
Fischer, 1898. 


Rehfisch, Herzbewegung und Herzkontraktion, Berl. klin. 
Wehnschr., 1908, No. 26. 


8’ Hering (H. E.), Das Elektro-Cardiogramm des Irregularis 
perpetuus, Deutsches Arch. f. klin. Med., Leipzig, 1908, XCIV, 
205-208. 

“Kraus (F.) u. Nicolai (G. F.), Ueber das Elektrokardiogramm 
unter normalen und pathologischen Verhaltnissen, Berl. klin. 
Wehnschr., 1907, 765, 811; also, Ueber die funktionelle Solidaritat 
der beiden Herzhialften, Deutsche med. Wchnschr., 1908, 1-5. 
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dissociated, (a) in animal experiment, and ()) in so-called 
hemisystole in htuman beings. Where there was complete dis- 
sociation they got the curve of the right ventricle quite sep- 
arate from that of the left (Fig. 43). In human hearts with 
hypertrophy of the left ventricle they obtained curves in which 
the eleectrocardiograms of the left ventricle predominated in 
the complex (Fig. 44). In certain forms of myocardial degen- 
eration a striking feature is the loss of the elevation 7’ (Fig. 
15); in other cases a marked “ splintering ” of the curve ap- 
pears (Fig. 46). These examples will be enough to demon- 
strate the fact that we have to deal in eleetrocardiography with 
a most important addition to our clinical methods of studying 
the heart. We are just installing one of Edelmann’s ™ instru- 
ments in the medical eclinie at the Johns Hopkins Hospital and 


Bdelmann, Jr. (M.), Ueber ein kompletes Instrumentarium 
zur Aufnahme von menschlichen Elektrokardiogrammen, Miin- 
chen, 1908. 
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hope before long to be able to make personal observations with 
it (Fig. 47). 

This task of summarizing, of, one might almost say, evis- 
cerating a large subject in an hour’s lecture, I have not 
found easy, and I fear | shall be held guilty of sins both of 
omission and commission, but if I have been able to indicate 
even imperfectly the trend of modern clinical cardiac investi 
gation it is, perhaps, all that one could hope to do in the time. 
The aims of our clinical work change, more or less, every few 
years. Old methods give place to new ones, and new “ truth ” 
is soon seen to be only partially true. Medicine is in a state of 
flux. A modern writer, referring to morality, has said that 
all human progress may be epitomized in the ery “ The ideal is 
dead; long live the ideal!” Bearing in mind the change of 
clinical interest which was formerly directed so much to alter- 
ation in form, but now inclines rather to modifications of 
funetion, we might well exclaim, “'The clinical aim is dead; 


long live the clinical aim!” 


A SMALL EPIDEMIC OF JAUNDICE WITH SYMPTOMS OF GASTRO- 
INTESTINAL CATARRH. 
By Leweuiys F. Barker, M. D., 
Professor of Medicine, The Johns Hopkins University, 


Frank J. SLADEN, M. D., 
Assistant in’ Medicine, The Johns Hopkins University. 


(From the Medical Clinic of the Johns Hopkins Hospital.) 


[. INTRODUCTION. 

The occurrence of jaundice with fever and gastro-intestinal 
disturbances in a number of people at the same time is well 
known now even to the laity. As long as 19 vears ago Hen- 
nig (1) analysed 86 epidemics of this sort in the literature; 
since then from 35 to 50 more have been added. Wm. Hun- 
ter (2), Rolleston (3), Quinecke, Hoppe-Seyler (4), and 
Boggs (5) have all reviewed the subject extensively. Ray- 
mond (6), Lamphear, Brooks (7), Libman (8), and Satter- 
lee (9) have reported instances in this country. The clinical 
ivpes have varied from a simple catarrhal jaundice with fever 
to the most severe forms of icterus with prostration, acute 
intoxication, nephritis, destruction of the liver, and death. 
Between the severer and the milder types stands the moder- 
ately severe form of infectious jaundice with gastro-intestinal 
disturbances, acholice stools, enlarged spleen, and nephritis, 
deseribed as early as 1864 by Griesinger as typhus biliosus, 
and reported by Weiss (10), Frélich (11), Chauffard (12), 
Liirman (13), Kelsch (14), Hirsch (15), and Mathieu (16). 
in the years following, from 1864 to 1886. In 1886, Weil, (17), 
in Heidelberg, drew especial attention to this form of infec- 
tious jaundice, and gave a very accurate description of the 
disease, which led the Germans to attach his name to the 
infection and to claim for it the dignity of a separate clinical 
entity. ‘The French and English (notably Wm. Hunter) 


consider, however, that the syndrome may be included in the 
large group of icterus infectiosus, and maintain that the vari- 
ous members of this group differ from one another simply in 
severity. 

The condition is apparently not a septicemia, but rather a 
local infection, either of the gastro-intestinal tract alone, or 
also of the bile passages and possibly sometimes of the liver. 
Our bacteriological knowledge of the disease depends upon 
examinations at a few autopsies, Weil (7. ¢.), Jiiger (18), 
Haas (19), Wassilief (20), Brodowski and Dunin (21), Nau- 
werck (22), Brooks (/. ¢.), Lumbrera, and Neelsen (23), and 
upon studies of the stools, and is rather unsatisfactory. 


II. CLIntcaL FINDINGs. 

The small epidemic which we desire to report occurred in 
the Baltimore City Jail in November and December of 1908, 
affecting only six men out of 700 inmates. Three were white, 
three colored. All were between 21 and 29 vears of age. 

Through the kindness of Dr. Geo. TL. Wilkins, the jail 
physician, we were allowed to see these patients on December 
13, and to examine them clinically and bacteriologically. We 
desire to thank Dr. P. W. Clough and Messrs. Budd and 
Woltereck for helping us in the examinations. 

The first patient (W.) to be taken ill complained of a 
“droopy feeling across the shoulders” on November 26, and 
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at night had a chill and an attack of vomiting. Headache 
as complained of next morning, and persisted for a week. 

uring this time he suffered abdominal pain and pain in 

ie calves of the legs and hips. The jaundice was not apparent 

util after the sixth day of the disease, and the stools then 
ecame acholic and frequent. There was anorexia from the 
first. 

The anamneses in all six were quite similar. The second 
patient (W——h), though he was the last man of the six to 
ie discovered ill, gave a history of onset, marked by soreness 
in the “stomach ” and anorexia, occurring as early as Decem- 
ler 1, five days after the first patient was attacked. On the 
eighth day his eves were vellow and his stools acholic. His 
urine was dark in color. Epistaxis occurred on the fifteenth 
day. 

L., Case No. 3, was taken ill seven days after No. 1, com- 
plaining of pains all over his body; these soon became in- 
tense. He vomited frequently on the third and fourth days, 
and nausea and hiccough persisted in the attack. The jaundice 
appeared on the seventh day of the disease. His nose bled 
several times. 

K., No. 4, was attacked on the same day as I, No. 3, with 
a very similar onset, namely, headache and pains all over the 
hody, though most marked in the legs. A chill followed dur- 
ing the night, and he suffered from several more rigors dur- 
ing the first three days. Besides anorexia and diarrhma, he 
had five attacks of epistaxis. Jaundice appeared on the fifth 
day and the stools no longer contained bile. 

D., No. 5, complained of headache, vomiting, pain in the 
knees and shoulders, nine days after the first patient was 
attacked. His vomiting continued, and on the eighth day the 
sclerew became yellow. The stools were acholic. 

J., No. 6, vomited suddenly on December 9, four days after 
D., No. 5. Chill and headache followed, and his nose bled 
several times. The jaundice was noticed on the second day 
of his attack, and the stools quickly became clay colored. 

In summary, the onset was sudden, with chill and headache 
in three cases; severe muscle pains were a feature of three. 
Nausea, vomiting, diarrheea, and abdominal pain, occurred 
separately or in combination at one time or another in all 
the eases. The jaundice was obstructive in type appearing 
on the sixth, eighth, seventh. fifth, eighth, and second days, 
respectively. 

A hemorrhagic diathesis and other common acecompani- 
ments of icterus were present. 

We examined all of the patients upon the 13th of December, 
and so saw, each of them at a different stage in the disease. 
We made the following notes of our examinations on that day: 

No. 1, eighteenth day of disease, was still jaundiced, although 
his stools contained bile. The liver dulness extended from the 
fourth rib to three fingers’ breadth below the costal margin in 
the right mammillary line. The consistency of the edge was in- 
creased. The splenic dulness was somewhat increased. The 
temperature which on the seventh day had been 101° F. had 


remained normal after the ninth day. 
No. 2, fifteenth day of the disease, was also jaundiced. The 


stools now contained bile. His tongue was heavily coated. The 
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liver dulness reached the cosial margin from the fourth rib; its 
edge was easily felt, thin and resistant. There was some tender- 
ness in the epigastrium. The splenic dulness was increased to 
the anterior axillary line but the spleen was not palpable. There 
had been no fever since the patient first came under observation. 

No. 3, eleventh day of the disease was the most acutely ill man 
of the six. He was still severely jaundiced and his stools acholic. 
On both lips were black blood-crusts, the remains of hemorrhagic 
herpes, and hemorrhage had occurred into a group of pustules 
behind the left ear. His nose bled during the examination. He 
still complained of muscular pain. There was no abdominal 
tenderness. The liver dulness reached from the fourth intercostal 
space to the costal margin in the right mammillary line. It 
descended one fingers’ breadth below on inspiration and was thin 
and soft. The spleen was not felt, nor was the dulness demon- 
strably increased. His temperature, 104° F. on the third day, had 
fallen gradually to normal in three days. 

No. 4, eleventh day of the disease also, was only slightly jaun- 
diced. Bile was evidently entering the intestines. The liver 
extended from the fourth rib to the costal margin and was indis- 
tinctly palpable. The spleen was very easily felt. His tempera- 
ture, remittent in type, 99° to 102° F., had reached normal on the 
tenth day of the disease. 

No. 5 (eighth day), was slightly jaundiced, but his stools 
contained bile. The liver edge was soft, palpable at the costal 
margin, and the splenic dulness extended to the mid-axilla. His 
temperature was 100° F. when first recorded on the seventh day, 
and remained normal thereafter. 

No. 6 (fifth day), showed jaundiced sclere. His stools were 
brownish. The liver dulness extended from the fourth intercostal 
space to a level one finger’s breadth below the costal margin in 
the right mammillary line. The edge was only indefinitely felt. 
The spleen was not palpable although the dulness reached the 
anterior axillary line. He had no fever after the first two days 
of the disease. 

In a word all the patients showed jaundice, and its usual ac- 
companiments. The pulse remained slow in all the cases. The 
liver was of normal size or was slightly enlarged and its con- 
sistency a little firm. The spleen was constantly enlarged. 

The temperatures were, of course, not recorded until the 
patients were sent to the jail hospital, and only twice daily 
then. For this reason only two of the cases, L. and K., were 
observed fairly early in the febrile period, on the third and 
fifth days, respectively. L. had a continued high fever; K. 
a remittent type; in both the temperature fell by lysis. J. 
(observed first on the second day) either had little or no 
fever, or it was missed by the infrequent recording. The 


leucocytes counted upon December 13 were as follows: 


No. 1, W., 18th day of disease............. 13,000 
“ 2, W—h, 15th “ “ 


L., the sickest man, with the highest temperature, had the 
highest leucocytosis—23,200. W-—h and J., with 5,200 
and 7,800, respectively, showed no acute symptoms at that 
time. 

Polymorphonuclear neutrophilic leucocytes predominated. 
No parasites were found or evidence thereof. The bile in the 
plasma was the only other thing noteworthy in the blood ex- 
aminations. The red blood corpuscles were of good color, 


. 
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and no pessary forms or varied shapes or sizes were observed. 
The specimens of urine obtained on December 15th are re- 
corded on the accompanying chart. 

Thus all the 
eylindruria occurred. 
in any specimen. Tyrosin was demonstrated in the urine of 
two cases of the six, W——h and I., and was not present in 


urines contained bile. Albuminuria and 


The diazo reaction was not obtained 


> 


the others on December 13. 

Specimens of stools were taken from each patient for bae- 
teriological study. They all were semi-solid, foul-smelling, 
brownish and bile-containing, except that of L., which was 
creamy white, extremely fetid, and acholic. 

The clinical picture, as a whole, then, consisted of an acute 
infectious disease characterized by a sudden onset, leucocy- 
tosis, gastro-intestinal disturbances, jaundice, muscle pains, 
enlarged spleen, and nephritis, agreeing well with Weil’s (1. ¢.) 


four cases. 
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Result: In four eases B. coli was isolated; in the othe: 
two an unidentified spore bearer. 


sidered contaminations on account of the conditions under 


Both organisms were con 


which the specimens were obtained. 

3. Stool Cultures.—Specimens of stool were taken from 
bed pans in each case and carried away in sterile bottles. Plat 
ing with simple agar-agar was resorted to at once, in the ab 
sence of special media. The specimens were preserved on 
ice, and later cultures were also made upon picric-acid-bril- 
liant-green agar plates, prepared after the method deseribed 
by Conradi [Conradi (T1.), Miinchener Med. Wehnschr., 1908, 
LV, 1528: Ein Verfahren zum Nachweis spirlicher Tvphus- 
bazillen }. 

Result : 
—B. coli and ordinary intestinal flora. 


(a) Agar-agar plates: no satisfactory information 


(b) Pierie-acid-brilliant-green plates: a growth obtained in 
20 hours from the stools of W., L., and K. 


CHART. 
| 
Name. Characteristics. ao Reaction, Sugar. Alb. Sed. Microscopic Examination. Remarks, 
w—. : 
Isth day.. Highly colored orange. 1014 Alk. 0 | Faint trace. Flocculent. Debris; triple phosphate crystals. oe , 
Jiazo 0. 
} 
w— h. 
15th day.. Deep amber color. liR2 Alk. 0 | Faint trace. Flocculent. A few granular casts, squamous Gmelin + --. 
epithelium, ammonium u rate Diazo0. 
and triple phosphate crystals. 
| 
llth day.. Highly colored orange. 1012 Ac. 0 | Heavy green- Flocculent. Many white blood corpuscles, Gmelin : 
| ish cloud, easts, coarsely granular, with Diazo 0. 
| cells attached; bile stained, 
| motile bacilli. 
lith day.. Deep greenish brown, 1022 Ac. | 0 | Heavy cloud. Granular Waxy and hyaline casts, bile Gmelin + 
| and pink. stained; a few white blood Diazo 0. 
| corpuscles. 
= 
Sth day.. Deep orange. 1022 Ac. 0 Faint trace. Flocculent. Debris; ammonium urate and Gmelin - 
| triple phosphate crystals. Diazo 0. 
5th day.. Deep orange. 1018 Alk. 0 Faint trace. Flocculent. Bile stained debris. Gmelin + 
Diazo 0. 


Tue SrTupy. 

The bacterielogical examinations made included (1) cul- 
tures from the blood, urine, and stools, (2) animal inocula- 
tions with the blood of the patients, and (3) the examination 
of the blood serum for specific agglutinins. 

1. Blood Cullture.—Fifteen cubic centimeters of blood were 
taken aseptically from the median-basilie vein of each patient 
and distributed among the following media: (1) Broth flask 
(50 ce.), 1; (2) milk flask (50 ee.), 1; (3) tubes of ox bile 
(10 ce. each), 3; (4) blood-agar plates, 3. 

Result: In no one of the six cases was there any growth 
in any of the media. 

2. Urine Cultures.—The urine was not obtained by catheri- 
zation, but was passed into sterile flasks after washing of the 
glans penis. Irrigation of the anterior urethra was not prac- 
ticable. The specimens were then centrifugalized and cul- 
tures made from the centrifugalized sediment upon the fol- 
lowing: (1) Blood agar, 1; (2) glycerine agar, 2; (3) ox bile, 
2; (4) milk, 1; (5) broth, 1; (6) agar plates, 5. 


Small, round, discrete, opalescent, greenish colonies with 
thicker center than periphery, appearing within the time 
allotted by Conradi to B. fyphosus and B. paratyphosus, but 
resembling in cultural characteristics B. coli. 

t. Animal Inoculation of Patient's Blood.—Six cubic cen- 
timeters of defibrinated blood from patient No. 4, K., were 
injected into the ear vein of a black and white rabbit of 1820 
gm. weight. 

Result: The animal died three days later, appearing quite 
normal until the last 12 hours, when it seemed intoxicated 
and stupid. It died in coma apparently, without convulsions. 
It showed no loss of weight and no jaundice. The autops) 
revealed nothing remarkable. There were no lesions in the 
liver, and there was no gastro-enteritis. Cultures from the 
heart’s blood upon blood agar, bile, broth, and milk were 
sterile. 

5. Examination of the Blood Serum for Specific Agglu- 
tinins.—The following agglutination tests were made with the 
serum of each patient: (1) With B. typhosus in dilutions of 
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serum of 1-10, 1-50, and 1-100; (2) with B. paratyphosus, 
strain “ Cushing,” isolated in 1899; strain “ Kurth,” in 1901; 

ind strain “ Sladen,” in 1908, in dilutions of serum of 1-10, 
1-50, and 1-100. 

Result: (a) For B. iyphosus: no agglutination after one 
hour in greater dilutions than 1-10 of the serum. Negative 
for specific agglutinins. 

(b) For B. paratyphosus: (1) Strain “ Kurth,” no ag- 
elutination in any dilution of serum; (2) strain “ Sladen,” 
no agglutination; (3) strain “* Cushing,” the sera of K., No. 
!, and J., No. 6, gave the following results: 1-10, excellent 
clumping, no motility; 1-50, excellent clumping, no motility; 
1-100, fair clumping, slight motility. And the sera of W., 
No. 1; W——h, No. 2; L., No. 3; and D., No. 5, agglutinated 
as follows: 1-10, excellent clumping, no motility; 1-50, ex- 
cellent clumping, an occasional motile bacillus; 1-100, good 
clumping, slight motility. 

These agglutination tests were repeated two days later 
with similar results. 

In a word, positive agglutination reactions were obtained 
for B. paratyphosus, strain “ Cushing,” with the serum of 
every case. 

It is only fair to add that the serum of each case except that 
of W., No. 1, contained visible bile pigments, deseribed at the 
time in this way: 

Serum of W., No. 1, no jaundice; serum of W h, No. 2, 
very slight jaundice; serum of L., No. 3, heavy jaundice; 
serum of K., No. 4, fair jaundice; serum of D., No. 5, slight 
jaundice; serum of J., No. 6, slight jaundice. 

Many authors, notably Eckhardt (24), depreciate the value 
of serum reactions in this disease on account of the presence 
of bile in the serum, to which they attribute the agglutinating 
power of the serum for the typhoid and paratyphoid bacilli. 
However, Conradi, in the article quoted above, has only re- 
cently emphasized the fact that bile does not agglutinate those 
two organisms, and he makes use of this knowledge in differ- 
entiating them from the positively agglutinated colon bacillus 
It is noteworthy that the 


in the plating of stool cultures. 
strongest agglutinating reactions were obtained with the sera 
of two patients who were less jaundiced than the others. 
Experience has shown that the B. paratyphosus (strain 
“Cushing”) is very easily agglutinable, and, since other 
strains were not agglutinated, one might think it unwise to 
lay much stress upon this positive finding. Very careful con- 
trols, however, made with salt solutions, indicate that specific 
agglutinins were present in the sera of the patients. 


IV. 


Though a very small one, we had to deal here indisputably 
with an epidemic of gastro-enteritis with jaundice. It seems 
remarkable that but six out of the 700 men in the jail were 
affected. And yet Hennig (/. c.) has pointed out that in army 
experiences the recently enlisted soldiers are more susceptible 
than the well-seasoned ones. Something renders some men 
more liable to attack than others, even when all are exposed 
to the infection. The men, in this instance, were quartered 
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within the same walls, but their cells were well separated, thus: 
L., No. 3, 2d tier, section 2; K., No. 4, 3d tier, section 2; 
W., No. 1, 4th tier, section 2; W——h, No. 2, Ist tier, section 
2; D., No. 5, 6th tier, section 2; J., No. 6, ————, section 3. 

The first five men ate in the same dining room, but not at 
the same table. On December 1, L., No. 3, sat behind W., 
No. 1, in the dining room. The latter had been sick for 
five days at this time, and was sent to the jail hospital the 
next day, December 2. L. was taken ill on December 3, and 
The other cases developed 


sent to the hospital December 5. 
in rapid succession : 
Onset. Sent to hospital. 


= November 26 December 2 
2. W—h, December 1 . 14 
4. K,, = 3 7 
5. D., 5 se 12 


These cases all developed within fourteen days, four of 
them within five days. Pletzer (25) and Liirman (/. c.), in 
an epidemic of 200 workmen in Bremen, found the limits of 
incubation to be from a few days to several months. 

Writers on the subject remark that they have never observed 
transmission by contagion, and it seems possible to rule it out 
in our cases. As noted, their cells were on different tiers and 
in separate sections. In the dining room they were never at 
the same table. The men used different lavatories. W., K., 
L., and W——h, worked in the brush shop, but never near 
one another. D. worked in the wicker shop, and J. on see- 
tion 3. 

Every man in the jail drinks city water from the hydrants. 
That and food are the only articles in common, and one of 
these must be regarded as the probable source of this epidemie. 
Three of the men, who are serving long terms, receive meat 
once a day, the other three four times a week. Otherwise 
the diet consists of soup and bread. No particular article of 
food could be found accountable for the upset. The meat 
perhaps is the most open to suspicion, and in other similar 
epidemics contaminated meat has frequently been held re- 
sponsible. Many meat poisonings appear to be gastro-enteritis 
due to the B. paralyphosus or its toxines. It is surprising 
how often meat and sausage harbor the B. paratyphosus. The 
studies of Dahm (26) are especially instructive in this respect. 


V. CONCLUSIONS. 

On analysis, several features of this little epidemic are 
worthy of emphasis. 

In the first place, the infectious character of the disease is 
clear. The sudden onset with chill, fever, headache, general 
muscular pains, and leucocytosis are evidence of infection and 
intoxication. The negative results of blood cultures point to 
some local infection rather than to a bacteriamia. 

Secondly, the gastro-intestinal features, nausea, vomiting, 
diarrhoea, and colicky abdominal pain make the diagnosis of 
gastro-enterilis necessary, and this is in accord with the opin- 


ion advanced above, namely, that food, and probably meat, 
was the most likely source of the infectious agent. 
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Thirdly, in every case the jaundice was obstructive in type, 
lasted from only two to three weeks, and exhibited the char- 
acteristics of a catarrhal jaundice associated with the gastro- 
enteritis. A bacterial invasion of the bile passages and even 
the liver is possible, as Hoppe-Sevler and Quincke (/. ¢.) sug- 
vest. The finding of tyrosin in the urine of two cases is in 
favor of this. The jaundice has been emphasized by Weil 
(J. ¢.) and others as the main feature of the disease. But 
that epidemic gastro-enteritis without icterus can occur seems 
very probable, as in the “ swamp fever ” epidemic reported by 
Miiller (27). 


in such cases has led to the error of regarding the so-called 


A disproportionate attention to the jaundice 


Weil’s disease as a separate clinical entity. The fact that it 
requires from two to eight days for the jaundice to appear 
points to an extension of the inflammation of underlying gas- 
tro-enteritis to the papilla of Vater and the bile passages 
resulting in obstruction. 

Fourthly, we have formed some ideas as to the etiology. 
Kither water or food (the only things in common in these 
cases) must have been the source of the infection. Drinking 
water and water used for bathing have been emphasized in 
the German epidemics among soldiers by Frélich (/. ¢.) and 
others. In facet, Jiiger (/. ¢.) sueceeded in isolating his spe- 
eifie proteus from the waters of the Danube at a bathing pool, 
as well as from the urine of the living patients and the organs 
of the dead. But more emphasis, and especially recently, has 
been laid upon tainted meat. Schmidt, Leick (28), Fiedler 
(29), and others emphasize it, in connection with infectious 
jaundice. Moreover, the whole history of the intermediate 
group of intestinal bacteria from Gaertner’s first isolation of 
B. enteritidis in 1888 to date is connected with the ingestion 
of tainted meat, and resultant gastro-enteritis of varying 
severity. 

The only positive results of the bacteriological study in our 
eases suggest the B. paratyphosus as the invading micro- 
organism. ‘Two possibilities present themselves. Either we 
may assume that the bacillus already present in the intestinal 


1 


tract of several prisoners” rapidly multiplied during a period 
of lowered resistance from unknown cause, or we can think 
of the bacillus as having been introduced through the food. 
Though we suspect the bacillus paratvyphosus in our cases, a 
study of the bibliography makes it seem probable that several] 


‘According to Rimpau normal human feces contain the B. 
paratyphosus in 6 per cent of the cases examined. 


different organisms are capable of causing such a gastro- 
enteritis with associated catarrhal jaundice as that we report; 
the severity of the symptoms in the various cases indicates 
the severity of the individual infections. 

The sequence of events in our cases, it seems to us probable, 
was as follows: 1, ingestion of tainted meat, containing living 
paratyphoid bacilli: 2, development ofa gastro-enteritis due 
to this micro-organism; and 3, the appearance of a catarrhal! 
jaundice due to extension of the gastro-enteritis to the biliary 


passages, 
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PRIMARY MELANOTIC SARCOMA OF THE OVARY. 


By M. C. Wintrernirz, M. D., 
Assistant in Pathology. 


(From the Pathological Laboratory of the Johns Hopkins University.) 


There is as a rule little difficulty in determining the point 
of origin of pigmented neoplasms. The great majority can be 
traced to congenital pigmented moles of the skin; some arise 
from the pigmented cells of the choroid of the eve and other 


parts of the central nervous system where pigment producing 


cells normally occur, as for instance the choroid plexus; a 
few have been observed to arise from the region of the matrix 
of the nail, and others from muco-cutaneous junctions or 
mucous surfaces where no primary mole was to be made out. 

Even in some cases where a melanotic sarcoma seemed to 
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arise in an obscure position, its origin could be traced to mis- 
placed tissue. Aman, for instance, reports a case where a 
lobulated black tumor of the ovary, the size of a child’s head 
had developed in a small dermoid cyst of that organ. One 
vear and a half after extirpation of the primary growth the 
patient came to autepsy with multiple metastases chiefly in 
the bone marrow and the liver, 

Recently Gibbon and Despard have reported a_ typical 
imelanotic sarcoma arising in the rectal mucosa. In their 
article they note that from 15 to 20 cases of primary melan- 


otic sarcoma of the rectum are reported, and they consider 


the large number of pigmented tumors arising in the rectum 
the more remarkable since the rectum is practically the only 
portion of the alimentary tract where these pigmented tumors 
eccur, They mention the unique case of Sir Frederick Treves 
where the ileum was the seat of the primary growth. 

lhe explanation of pigmented tumors arising in areas 
where normally pigment producing cells do not exist, is still 
obscure. Duval suggests the possibility that pigmented cells 
of the choroid or other pigmented areas may be dislodged and 
acquire tumor characteristics in obscure areas. He reports 
i unique case of a pigmented tumor arising in and completely 
obstructing the common bile duct. The tumor was epithelial 
in structure and apparently was primary in the epithelial 
lining cells of the common bile duct, although the author also 
considers that the tumor may have had its origin in dislodged 
pigmented cells from some normally pigmented area. 

Duval thinks the entire question concerning the origin of 
melanotic tumors in mucous surfaces and internal organs is 
dependent upon whether cells can produce pigment under 
suitable conditions no matter what their primary origin may 
be. He quotes Hertwi, Réssle, and Meirowitz-Grandenz, 
who think the pigment of melanotic tumors is formed from 
particles of chromatin extruded by the nucleus. Rdssle even 
thinks that pigment found in senile conditions such as brown 
wtrophy of the heart is produced in the same way, and is iden- 
tical as far as micro-chemical tests go to the pigment of 
melano-sarcomata, 

Bab discusses the nature of this pigment at length. He 
likens its formation to that of fibrous tissue, and calcium 
deposits in pathological conditions and suggests that the pig- 
ment may be formed as a protective substance; but just as 
fibrous tissue and calcium might in turn be harmful, so Bab 
thinks the formation of pigment might be considered, inas- 
much as it may be the origin of a melano-sarcoma. Bab has 
collected the cases where the female genital tract was the 
primary seat of a melanotic sarcoma. It is interesting to 
note that while there are in all 35 cases in his report by far 
the greater number occur on the labia, clitoris, and vulva, 
while the mucous surfaces are only rarely affected. In none 
of these latter cases, however, could it be said with certainty 
that the tumor arose in the mucosa. 

The ovary was the seat of origin of the tumor in three 
cases, but on further analysis, it will be seen that the evidence 
in support of this organ as the primary seat of the tumor is 
conclusive in only one case. This is the case of H. Russel 
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Andrews. The woman, aged 35, was married and had six 
children; the youngest seventeen months old. She entered 
the London Hospital complaining of loss of weight and 
strength. Examination revealed a hard nodular sensitive 
tumor of the ovary. At operation this was confirmed. The 
tumor was not adherent to any of the surrounding viscera. 
It measured 7 x 4 inches, was deeply lobulated, and very firm. 
On section the tumor was likewise deeply pigmented, Micro- 
scopically the tumor had an alveolar arrangement, and the 
cells were mostly of the large round cell type. In many of 
the alveoli there was a myxomatous degeneration. Large 
masses of pigment occurred in abundance, especially along 
the fibrous septa of the tumor. The pigment occurred both 
free and within the cells of the tumor. Micro-chemical tests 
failed to show the presence of iron. At operation a few 
small metastases were found in the omentum, and on the 
anterior peritoneal surface of the uterus. The patient re- 
covered completely from the effects of the operation, but 
unfortunately no subsequent history could be obtained. 

The second case is the one above cited and reported by 
Aman. In this instance the melanotic tumor developed in 
a dermoid of the ovary. 

Westenhéeffer and vy. Leyden report a case where there was 
a circumscribed black nodule, the size of a plum in either 
ovary. “ These tumors were large,” Bab says, “ in compari- 
son to the hundreds of smaller tumor nodules scattered 
throughout the body, but despite this it seemed to him that 
in such an outspoken sarcomatosis it was impossible even by 
exclusion to imagine the ovaries as the primary seat of the 
tumor.” 

Bab adds one more case, but here again the author does 
not consider the origin of the neoplasm absolutely determin- 
able. This case is rather interesting inasmuch as it was 
reported previously by Mangelsdorf in his inaugural thesis. 
Mangelsdorf considered the tumor as arising in the skin of 
the leg and the sarcoma found in the wall of the ovarian 
cysts as pigmented metastases, The woman was 39 years old, 
had had one child two years previously and an abortion 
during the past year. During her second pregnancy she had 
had abdominal pain, vomiting, etc., which did not complicate 
the first pregnancy. Three weeks after the abortion, the 
patient noticed four nodules on the right thigh which grew 
rapidly and were followed by many similar ones, The patient 
gradually weakened, and her disease ended fatally, less 
than three months after the first tumors of the skin were 
observed, At autopsy there were numerous nodes: on the 
right leg from a pea to a walnut in size. These varied in 
color from red to gray or black and many of them showed 
ulcerated surfaces. The abdomen was distended and con- 
tained an excess of dark brown, turbid fluid. Both ovaries 
were converted into large multilocular, cystic tumors which 
were held to the bowel by light adhesions. The walls of the 
cysts measured from a few millimeters to 3§$ em., and in 
the thicker areas showed on section numerous black nodules. 
Microscopically, sections through these areas showed them to 
be large round celled sarcomata of an alveolar type with many 
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hemorrhages through them, but in other areas there were 
dense masses of pigment of an entirely different nature, which 
resembled in every respect the pigment usually found in skin 
melanomata. In reviewing this case we must agree with Bab, 
that there is considerable doubt as to whether this is really a 
primary tumor of the ovary. He, however, leans strongly to 
the possibility. 

Recently the following case which seems undoubtedly to 
be a primary melanotie sarcoma of the ovary came to autopsy 
at the Johns Hopkins Hospital. On aecount of the unique 


history this will be briefly summarized. 


M. T., white, female, age 26 years. 

The patient was admitted under Dr Harvey Cushing's care to 
the wards of the Johns Hopkins Hospital on October 9, 1907. Her 
family and past history are of little importance in connection 
with her present illness. This dates from April, 1907, when she 
began to suffer with severe headaches, which have been accom- 
panied from the outset by attacks of nausea and vomiting. About 
the first of June the patient’s sight became dim. This was fol- 
lowed by diplopia. During the course of her illness she had _ be- 
come weak and her memory had failed slightly. On admission 
physical examination of the chest and abdomen were negative. 
The pupillary reactions were normal. There was a slight nystag- 
mus on extreme lateral diversion. There was no exophthalmos. 
The face showed no asymmetry except possibly a slight drop at 
the right corner of the mouth. The deep reflexes were normal. 
Retinal examination showed a choked disc measuring 8-9 diopters. 
The retinal vessels were much engorged: there were exudates, 
and a few small retinal hemorrhages. In October a subtemporal 
decompressive craniotomy was performed. During the operation 
a lumbar puncture was done and a large amount of fluid re- 
moved under high tension, allowing the brain to subside to a 
considerable degree. The decompression was followed by the 
usual beneficial effects though there was an occasional headache 
and the choked dises did not completely subside. The patient 
left for her home but returned to the hospital late in January, 
1908. Her condition remained unchanged during this interval. 
By the following month certain symptoms had appeared which 
led to the suspicion that the tumor lay in the cerebellum, and 
on February 10 a suboccipital exploration was made with negative 
findings. The patient recovered rapidly from the operation, but 
her condition remained the same as before. Subsequently there 
occurred a definite weakness on the left side, together with 
astereognosis and other sensory disturbances of the left hand. 
These symptoms served to localize the tumor, and on the 14th 
of April a final operation was performed by Dr. Cushing. 

The dura was opened and disclosed a tense, dry and very vas- 
cular cortex with flattened convolutions. The brain bulged tre- 
menduously from the wound, despite the fact that the spinal 
fluid was draining through a lumbar puncture. In the anterior 
portion of the parietal lobe, palpation revealed an area more 
resistant than the remainder of the exposed hemisphere. Incision 
through the cortex disclosed a firm encapsulated growth which 
by simple blunt dissection was lifted away from the brain ap- 
parently intact. The patient’s condition at the end of the opera- 
tion was good. 

The tumor was definitely encapsulated, weighed slightly less 
than 100 gm., and measured 7 x 5 cm. It was exceedingly dark 
in color, and on section presented a homogeneous surface of 
almost coal-like blackness, evidently a melanotic tumor 

Following operation there was a transient left-sided paralysis. 
This gradually subsided and the patient improved to such an 
extent that there were hopes of complete recovery However, 
considerable protrusion occurred at the seat of operation in 
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the course of a few weeks—-due, as was supposed, to the formation 
of arachnoid cysts, and on repeated occasions fluid was with- 
drawn by tapping the protrusion. In the course of time these 
failed to diminish the degree of tension: the left-sided hemi- 
paresis gradually returned with evidences of pyramidal-tract in- 
volvement—shown by the characteristic change in the reflexes 
On the 28th of August there were evidences of pulmonary in- 
volvement, and numerous rales, both coarse and fine, were heard 
over the chest. Her condition gradually became worse and she 
died on September 2, 1908. Subsequent to the operation careful 
examination of the skin for a possible primary source of melanoma 
proved negative. No vaginal examination was made, as there 
were no symptoms referable to the pelvic organs. 


Avurorsy No, 5194. 


Anatomical Diagnosis.—Melanotic sarcoma of right ovary with 
metastases to the brain, anterior mediastinal lymph glands, and 
left ovary. Operation: Removai of a portion of the tumor from 
the brain; chronic fibrous pulmonary tuberculosis with cavity 
formation; pulmonary emphysema; fatty degeneration of the 
liver: chronic diffuse nephritis; anaemia. 

Body.—Is that of a somewhat emaciated white woman, 162 cm. 
in length. In the anterior portion of the right temporal region 
there is an area which protrudes from the surrounding surface. 
This is bound above by a healed surgical incision. The neck has 
been opened and the common carotid arteries have been injected 
with formalin. As a consequence there is a considerable bulging 
of the entire right side of the head, extending below to the 
zygomatic process, as far back as the occipitoparietal suture, and 
to the median line at the upper portion of the head. The pupils 
are unequal, the left measures 3 mm., the right 7 mm. in diameter. 
The abdomen is scaphoid. The skin over the entire body is re- 
markably white and colorless. Despite careful search, no pig- 
mented moles are to be seen anywhere on the body. The 


abdominal fat is scanty in amount. 

The abdominal cavity contains no excess of fluid. There is a 
tumor occupying the pelvic inlet, which is lobulated and of a 
purplish black color. This completely fills the area between the 
promontory of the sacrum and the symphysis, and extends as 
far as the ileo-pectineal line on the left. On the right side the 
mass projects somewhat farther and is connected by rather 
cedematous, fibrous adhesions to the appendix. <A large vein 
runs to the mass from the sigmoid flexure of the colon. The 
tumor is freely movable, and on delivering it into the abdominal 
cavity it is found to be adherent laterally to the fascia and peri- 
toneum, on the right side, and in intimate connection with the 
large vessels in the neighborhood. The ovarian artery and vein 
are very much enlarged, and run directly to this mass. The 
uterus is found deflected considerably to the left but connects 
with the mass by the broad ligament. The right tube lies on 
the inferior and posterior aspect of this tumor. The right 
ovary is not present as such, but its position seems to be occu- 
pied by the above described growth. The left tube and ovary 
seem normal in size and position. The ovary is possibly slightly 
enlarged, and its surface is marked by a small irregular black 
area. The round ligament on the right side is congested and of 
a purple color. The urinary bladder is somewhat dilated, but 
there are no adhesions between it and the tumor. The latter 
has an elastic consistence. The capsule over its outer surface 
is of unequal thickness and presents a mottled appearance, deep 
purplish-black areas of tumor pulp intervene between silvery- 
gray areas of thickened capsule. On palpation the tumor is 
quite firm and elastic for the most part, while in a few small 
areas it gives the impression of being semi-fluid in character. 
On the lower surface there is a small area where the capsule has 
been torn away from its attachment to the broad ligament, and 
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1. 1.—Non-pigmented nodule of tumor cells in the secondary 
growth. 


2—Showing perithelial arrangement of the growth; with 
external areas of necrosis in which masses of pigment occur. 


F 
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PLATE XXIV. 


4.—-Showing the character of the tumor cells. 


"ee Fic. 5.—Showing the border of the metastatic tumor of the right ovary. 
sw 
Fic. 5.—Greater magnification of Fig. 4. 
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Fic. 6.—Primary tumor of right ovary and small metastatic nodule in left ovary. 


Fic. 7.—Metastatic nodules in brain. 
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here a grayish-purple, mottled-tumor pulp can be made out. The 
abdominal contents otherwise seem normally disposed. On cut- 
ting the left ovary a circumscribed nodule 1% cm. in diameter 
is found. This lies just beneath the irregular, dark area described 
on the surface. This nodule is definitely circumscribed, and of a 
homogeneous black color. It resembles the tumor found in the 
brain in every detail (see below). The tumor that has involved 
the right ovary presents, on section, a very striking appearance. 
It is coarsely lobulated; the lobules being formed by indenta- 
tions of the thickened, grayish capsule above described. Many 
of these lobules have a papillomatous appearance, their free ends 
being wider than their base. The lobules are divided into smaller 
spaces, which, however, are indefinite compared to the above- 
described larger divisions. The tumor varies greatly in color. 
It is definitely pigmented, but is not nearly as homogeneously 
black as the metastatic tumor in the brain and left ovary. It is 
mottled, irregular, linear, black areas alternating with those 
which have a paler grayish color. Other areas are scattered 
about which are pale gray and more opaque than the remainder 
of the tumor, and which are not pigmented. In many areas one 
sees depressed, reddish-brown patches which are evidently areas 
of hemorrhage. The tumor tissue lying just beneath the capsule 
in several of the large lobules is quite black, but this zone only 
measures a few millimeters in thickness, and the tissue lying 
within the lobule is mottled with paler grayish-black areas. 

I am indebted to Dr. Cushing for the following note on the 
head and brain: 

“ Head.—There is a large bone defect the size of the palm of the 
hand over the right hemisphere, the seat of previous operations. 
Through this protrudes a cerebral hernia, protected by intact 
sealp. 

“The brain was hardened in situ by carotid injections. A bulg- 
ing area of the cortex, which corresponds with the bone defect, 
shows on its posterior surface a small black area 2 or 3 cm. in 
diameter, evidently the seat of a growth recurrent at the situa- 
tion from which a tumor kas been removed at operation. Else- 
where over the surface of the brain are black foci, showing sites 
of other metastases. One of these, measuring 3 cm. in diameter, 
is situated just above the posterior end of the Sylvian fissure in 
the left inferior parietal lobule. Another small superficial nodule 
is present on the right side of the brain, in the occipital lobe. 
The convolutions are much flattened, and those over the area 
which had protruded are thin and collapsed and cover what is 
evidently the remains of a collapsed subcortical cyst. 

“A coronal median section passing through the third ventricle 
and interpeduncular space discloses an enormous, coal-black 
growth, measuring 8 cm. in its transverse and 10 ecm. in its 
vertical diameter. This black growth has an external shell of 
tumor varying from % to 2 cm. in thickness, and a central con- 
tent of blood clot. In one place the blood clot has come within 
2 or 3 mm. of the external surface of the tumor, but nowhere 
has it apparently burst through the tumor. The growth itself 
is sharply outlined and can be easily separated from the brain. 
In the opposite hemisphere a single nodule, 3 or 4 cm. in diam- 
eter, is disclosed on this section. This metastasis lies 2 ecm. 
below the surface of the hemisphere and just above the Sylvian 
fissure at its greatest depth. 

“There is no evidence of the suspected arachnoidal cysts de- 
veloping in consequence of the scaip-covered brain. In the upper 
portion of the herniated part of the cortex is a cavity measuring 
» or 3 ecm. in diameter, which appears to be the original cavity 
from which the tumor was removed. Posterior to this is a cyst 
containing a delicate membranous lining and a somewhat honey- 
combed wall, which does not seem to have any connection with 
the tumors. 

“ None of these tumors exposed seem to be undergoing cystic 


JOHNS HOPKINS HOSPITAL BULLETIN. 317 


degeneration, as was the case with that originally removed at 
operation. All of the metastases disclosed, except the enormous 
growth described above, lie in fairly “mute” regions of the 
brain. The large metastasis must necessarily have cut off the 
entire pyramidal tract and have been responsible for the patient's 
hemiplegia which slowly developed after the last operation. The 
brain itself is greatly dislocated by this large growth, and the 
right ventricle is dragged up externally to what would originally 
have been the level of the skull on this side. Although there is 
no apparent communication it is quite possible that it might 
have been in direct connection with one of the superficial cysts.” 


MICROSCOPICAL NOTES. 


Tumor.—Sections from the tumor of the right ovary show it 
to be surrounded by a thick, fibrous capsule which projects down 
in areas between the cellular tumor mass. In the well-preserved 
portions of the mass one sees that it is made up of very cellular 
tissue, which is well preserved for the most part, but which 
shows several large areas where there is no longer any structure 
to be made out, except for scattered masses of deeply pigmented 
cells. By far the greater portion of the cells composing this 
tumor are irregular, spindle-shaped cells which have processes 
communicating with neighboring cells of the same _ structure. 
They are quite irregular. Their protoplasm stains pale pink and 
is finely granular. These granules, however, are inconspicuous 
and stand out as rather clear, vacuolar spaces. The nuclei of 
these cells are very large and vesicular. They show numerous 
stages of mitosis, and one can make out many different forms of 
atypical division. Scattered between these cells in various areas 
one finds cells which are very much obscured on account of dense 
masses of golden-brown pigment which are found in their 
protoplasm—in many places entirely obscuring the nuclei. Where 
these nuclei are to be made out they have much the same ap- 
pearance as those described in the larger spindle-shaped cells. 
The granules of pigment are very irregular in size. Some of 
them are quite small, others are large, irregular and opaque. 
One finds on searching carefully through the long spindle-shaped 
cells which were first described that many of these have a few 
granules of pigment within their cell-protoplasm. The areas of 
degeneration above described show a diffuse eosin staining net- 
work in which large numbers of round-pigmented cells are 
found, and in which large granules of pigment, not contained 
within cells, also occur. In another area of the primary tumor 
one sees a definite perithelial arrangement of the growth, and 
here the necrosis is rather extensive, only a few layers of cells 
lying immediately around the blood vessels being well nourished, 
and the remainder fading off into an eosin staining, necrotic 
tissue in which large amounts of pigment are found. The meta- 
static tumor in the ovary is very well preserved and is definitely 
circumscribed by a fibrous capsule; the ovarian tissue in its 
vicinity is compressed. The cells composing this tumor resemble 
those of the primary growth very closely, but the pigment cells 
occur in greater abundance. Here and there a circumscribed area 
of the tumor occurs in which no pigment is to be found. Sec- 
tions from the tumor in the brain have practically the same char- 
acteristics as those above described, except that the necrosis in 
many areas is more extensive, and seems to have been brought 
about acutely, for one sees broken-down nuclei here in abundance. 
The tumor removed at operation is practically identical in its 
microscopic picture with the ones obtained at autopsy. 


There is a striking resemblance between the case reported 
by Dr. R. Andrews and this one, It will be remembered that 
there were no symptoms referable to the ovarian growth in 


either case. In the first the patient complained of loss of 


| 
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werght, and strength, and the only symptom which could be 


referred to the tumor was a slight dyspareunia. In our case 


all of the symptoms indicated a morbid intereranial condition. 
In both instances the tumors were freely movable and only 
mound to the surrounding struetures by few adhesions. 


Micro- 


scopleally the one was composed of large round cells, in an 


ith were coarsely lobulated, and deeply pigmented, 


veolar arrangement: the second ol large spindle cells moa 


perithelial arrangement. Both types of cells contained: fine 


ind coarse granules of pigment, and this pigment was found 
extracellularly more abundantly in the degenerated area, 


In our case a careful search was made throughout the bod) 


VY some conventional area of origin. There were no moles 


» the skin. Examination of the eve grounds during life 
ailed to reveal any abnormal growth of the cells ef the 


choroid ; and at autopsy the fundi of the eves were removed 


nd carefully examined with entirely negative results, Fol- 
owing the suevestion of Dr. Welch the choroid plexuses were 
arefully examined in the hope that the pigmented cells 


casionally found in that area might be responsible for the 


imor, but here again the findings were negative. The pos- 
sibility that the tumor might have originated in a dermoid 
was not overlooked, but nothing of such a nature could be 
made out. If we review the character of the various growths 


found in this case it will at once become apparent that the 
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small, homogeneously pigmented nodule of the left ovary 
corresponds in every detail to the nodules in the brain. They 
are all enclosed in a definite capsule. The tissue about them 
is compressed and the tumors themselves present a monotony 
of color. The tumor in the region of the right ovarv, however, 
is lobulated, apparently growing in an invasive manner and 
presents much greater diversity of appearance both in’ the 
vross, and the microscopic picture. It seems therefore with- 
out doubt that we are dealing here with a primary melanotic 
sarcoma of the right ovary. ‘This is one of the rare instances 
where a pigmented tumor has arisen from a normally non- 
pigmented area, and is the fourth case of this nature. The 
others are (1) Treve’s tumor of the ileum, (2) Duval’s tumor 
of the common bile duct, (3) Andrews’ tumor of the ovary. 

In conclusion | wish to thank Dr. Cushing for kindly 


allowing me the use of the el 


nical history, and the note on 


the brain, and Mr. Max Broedel and his pupil, Miss v. Stoes- 
ser for the drawings of the ovarian tumor and the brain. 
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SOME RESULTS OF THE INJECTION OF BECK’S BISMUTH PASTE IN 
THE TREATMENT OF TUBERCULOUS SINUSES.* 


By 


. Baer, M. D., 


lssoctate in Orthopedic Surgery, The Jolns Hopkins University. 


Sufficient time has now elapsed to arrive at some conelu- 
sions regarding the diagnostic value, the therapeutic efficacy, 
and the inherent danvers in the treatment of sinuses and 
fistulous openings with Beck’s Bismuth Paste. 

he extreme simplicity of the method and the excellent 
results Gbtained by Beck aroused the attention and compeiled 
their verification by surgeons throughout the world. 


If by injecting the various varieties of the bismuth pastes 
these cases of clironic suppuration and continuously discharg- 
ing sinuses can be cured, medicine has marked another epoch 


n her history. 


What then have been the results at the hands of the pro- 


fession? Have they been successful and if so to what degree ? 
Is the procedure harmless or are there any dangers associated 
with the method? These are some of the questions whieh 
demand ar answer. 

Before collecting the opinions of the many physicians, who 
have ¢raploved the method, allow me to report a small series 
of cases which have come under my own observation, for they 
contain some of the points which we wish to bring out 

* Read before The National Congress of Tuberculosis, May, 1909, 
Washington, D. C. 


Cask 1.—C., age 24 vears, has a large, discharging non-tuber- 
culous osteomyelitis of the head and neck of the right femur. 
The duration of the disease has extended over a period of two 
years, and the sinus has been discharging for 18 months. Three 
operations have been performed during that time, but the sinus 
still persists, the discharge amounting to at least 2 ounces daily. 

October 31, 1908. Three ounces of Beck’s Bismuth Paste 
(Formula No. 1) was injected: in four days the sinus was entirely 
healed and has remained so, the last examination having been 
made May 1, six months after the injection. There was no gen- 
eral reaction of any kind following the injection. 

Here, then, is a case of osteomyelitis of the upper end of the 
femur with complete cure after one injection. 


Cask 2.—W., age 14 years. Two years ago the boy jumped on 
a stone and bruised his left ankle. Four days later his tempera- 
ture reached 104° F., and an abscess formed and discharged op- 
posite the ankle joint. This has been discharging ever since. 
Six weeks after the original injury an abscess broke open over 
the first metatarsal bone on the right foot. 

The sinus over the left ankle was first injected October 30, 
1908. The sinus over the right foot was not injected but treated 
in the usual manner for comparison. Ten injections were given 
at intervals of about three days, at the end of which time (six 
weeks) the sinus was entirely healed. It has remained so, five 
months later. There has been no improvement in the sinus of 


the right foot, which was not so treated. 
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Summary.—Osteomyelitis of the left fibula healed in six weeks 
with ten injections. Fig. 1 shows radiograph with bismuth paste 
n fibula three weeks after the last injection. 


Case 3.—B., age seven years: duration of the disease six months 
following a fall. Decided kyphosis of the eighth dorsal vertebra. 
‘here is a tuberculous sinus opposite the left trochanter, which 
as been present four months. The X-ray picture (Fig. 2) shows 

tuberculous erosion of the descending ramus of ihe right pubic 
one. This was operated upon and the diseased area removed, 
ind the wound closed, which healed per primam. The first in- 
ction with bismuth was made on December 20, 1908. Twenty- 
one injections were made at intervals of three days, covering a 
period of three months. The sinus is entirely healed and has 
remained so for the past seven weeks. 

Summary.—Pott’s disease; sinus on thigh closed after twenty- 
one injections, covering a period of three months. 

Case 4.—H., age four years. atient has tuberculosis of the 
eft hip of two years’ duration. She has been treated by extension 
in bed and plaster spica. There is a discharging sinus eight 
inches below the left trochanter which has existed for sixteen 
months. 

She was first injected on October 30, 1908. Given injections 
at intervals of three days and then discontinued owing to tender- 
ness about the sinus tract and a rise of temperature to 104° F. 
The injections were renewed a week later, until thirty-three were 
given in all, covering a period of four months. The wound has 
healed perfectly and has continued so two months after the 
closure, 

Summary.—tTuberculosis of the hip. Cure after thirty-three 
injections, extending over a period of four months. 


Case 5.—C., age sixteen years. He has tuberculous arthritis 
of the left hip. Duration of the disease eight years. The sinus 
has persisted for four years. The first injection with soft paste 
was given December 24, 1908. Fourteen injections were given 
in all, at intervals of three days, extending over a period of 
two and a half months. Ice bags were applied after injection. 
There was no reaction, either general or local. The sinus did 
not heal and the amount of discharge remained the same. 

Summary.—Tuberculosis of the hip; 14 injections: no improve- 
ment. 


CASE 6.—F., age twenty-eight years. Patient has tuberculosis 
of the eighth and ninth dorsal vertebre. The duration of the 
disease has been five years, and there has been a slightly dis- 
charging sinus in the right lumbar region for four years. The 
sinus had remained healed for one year under cupping, but broke 
down again three months ago. Six injections of Beck’s Bismuth 
Paste were given. After that the injections were discontinued 
owing to a rise of temperature to 101° F. Associated with the 
rise of temperature the sinus became dilated from 1 mm. to 3 cm. 
in diameter, and the discharge became profuse. 

Summary.—Tuberculosis of the spine; six injections; not healed, 
but untoward general symptoms with increase in the amount of 
discharge and an angry appearance of the sinus. 


Case 7.—K., age six years. Tuberculosis of the hip with a dis- 
charging sinus below the right trochanter. Duration of the dis- 
ease one year. The sinus has been discharging six months. 
Temperature normal. Was injected with soft paste for the first 
time November 6, 1908. After the injection the temperature rose 
until it reached 104° F. on the following day. The patient com- 
plained of headache and nausea. On the following two days the 
temperature gradually subsided until it reached 99.5° F. On the 
10th of November, four days after the first injection, a second 
injection of 2 ounces of soft paste was given and the temperature 
rose to 101° F. On the following three days the temperature 
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ranged between 102° and 104° F., and the leg was very painful. 
The temperature gradually returned to normal but no more in- 
jections were made for the next thirteen days. Two ounces of the 
soft paste was then given and the temperature again rose to 
101° F. Twenty-four injections were given in all, followed each 
time by a greater or less rise in temperature. The period of in- 
jection covered four months. The sinus did not heal. 

Summary.—tTuberculosis of the hip; twenty-four injections 
given. Severe general reaction. Case not benefited. 


Case 8.—W., age thirty-six years. Two and a half years ag 
the patient felt a pain in the left leg and around the hip joint. 
He was treated for rheumatism and sent to Fort Bayard, New 
Mexico, for eighteen months. Soon after arriving there, the 
abscess broke out on the hip and has been discharging ever since. 

Diagnosis.—Tuberculosis of the femur, running down into the 
neck and shaft. The patient has had practically a normal tempera 
ture for some time and the sinus on the outer side of the femur, 
2 inches above the internal condyle, was injected with bismuth 
paste October 30, and again November 8 and 11. November 11 
the temperature was up to 105.5° F., and the patient complained 
of feeiing very chilly. There seemed to be some induration over 
the knee joint, and on the next day that area was very painful, 
tender, hard, and swollen. An attempt was made to squeeze out 
the bismuth which had been injected. With this came a profuse 
discharge. On the next day the temperature still remained up 
(103° F.), and there was great tenderness and tension about the 
knee joint. It was very evident that an infection had occurred 
directly in the knee joint itself, and the joint was aspirated and 
found full of serum, containing many pus cells. An arthrotomy 
was performed on the joint and the temperature fell the next 
day. The sinus still continued to discharge. It seems probable 
that the injection of the bismuth paste into the sinus, which was 
in close proximity to the joint, dammed back the pus so that the 
infection was carried directly to the joint itself. The original 
sinus is still discharging. 

Summary.—tTuberculosis of the femur. Infection of the knee 
joint following the injection of bismuth paste. 


Cask 9.—Z., age nine years. The boy has tuberculosis of the 
left hip. The disease began six years ago and he has had a dis- 
charging sinus 10 inches below the left trochanter for the past 
five years. His general condition is fair. The temperature is 
99° F. He was given an injection of 2 ounces of the soft paste. 
The radiograph showed the sinus to run up to the superior part 
of the neck and head of the femur. The evening of the injection 
he complained of great pain, and on the following day the tempera- 
ture had reached 104° F. The discharge from the sinus was 
materially diminished. The patient became quite delirious. An 
effort was made to express the bismuth from the sinus. During 
the following four days the temperature gradually fell to 100° F., 
and the mental condition cleared up with the fall in temperature. 
The symptoms were probably due to a toxemia caused by block- 
ing up the pus within the sinus. Owing to the severity of the 
reaction, no more injections were made. One month after the 
injection an operation was performed, and the sinus led directly 
to the parts which the bismuth had indicated were diseased. 
There was no paste to be made out at the time of the operation. 

Summary.—Tuberculosis of the hip, with a toxemia following 
the injection of bismuth. The injection was of value as pointing 
out the diseased areas. “ 

Case 10.—B., age eleven years. Tuberculosis of the eleventh 
and twelfth dorsal and the first lumbar vertebre. Duration of 
disease was eight years. For four years there have been two 
discharging sinuses, one at the right lumbar region, and one at 
the left thigh 10 inches below the trochanter. The general con- 
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dition of the boy is very poor. There are marked evidences of 
amyloid degeneration. 

On December 2 he was injected with 4 ounces of bismuth vase- 
line paste (Formula No. 1). There was no marked reaction fol- 
lowing the injection. The second injection, December 19, 1908 
(Formula No. 1). Third on January 7, 1909, with a hard paste. 
Fourth injection, January 21, 1909, and again on February 27 
and March 13. That time the discharge was reduced, but there 
were no signs of the closing of the sinus. The last two injections 
were on March 22 and May 6. While the discharge is some- 
what less than originally, the sinus shows no signs of closing. 
Thus we have eight injections, extending over a period of five 
months, but there is no appreciable effect so far as closing the 
sinus is concerned. 

Summary.—Pott’s disease; eight injections, distributed over a 
period of five months; no improvement. 


Case 11.—X., age fifteen years. Tuberculosis of both hips. Both 
legs are flexed on the abdomen at 45°, the right adducted 15°, 
the left abducted 15°. There is a discharging sinus over the 
posterior part of the left hip. 

Six injections have been given, extending over a period of three 
months. The sinus shows ne evidence of healing. 


Cask 12.—L., age sixteen years. Tuberculosis of the right hip 
began at the age of eleven years, and six months later the left 
hip was similarly affected. 

The right hip is in a position of flexion of 90° and adduction 
of 20 There are the evidences of four healed sinuses about the 
hip joint, the sinuses having been closed for one year. 

The left hip is flexed at 110° and abducted 15°. There is a 
discharging sinus pointing between the ischium and the rectum. 
One would suppose that the sinus led through the pelvis to the 
left hip. <A radiograph (Fig. 2), taken after the sinus had been 
injected with bismuth, shows the sinus leading directly to a 
diseased area in the sacrum, an area which was not even sus- 
pected clinically. 

Twenty-nine injections were given at intervals of three days, 
and extending over a period of four months, but there has been 
no decrease in the amount of discharge, and the sinus is still 
patent. 

Summary.—Tuberculosis oi both hips; 29 injections of bismuth 
without improvement. The radiograph. taken after the bismuth 
injection, revealed the source of the discharging area which 
had not hitherto been suspected. 


Case 13.—W., age nine years. Boy has tuberculosis of the left 
hip, which has existed for three and a half years. There is a 
discharging sinus just to the left of the sacrum, which is three 
years old. 

Three ounces of bismuth were injected into the sinus and the 
radiograph taken immediately afterwards shows the sinus ex- 
tending up through the pelvis, across it, and then going through 
the acetabulum, to the head of the femur (Fig. 3). Nine injec- 
tions of bismuth have been given, at three-day intervals, but 
there is no decrease in the discharge or any apparent attempt at 
closure of the sinus. 

Summary.—Tuberculosis of the hip; nine injections; no im- 
provement. Bismuth outlined merely the course of the sinus 
tract. 


\s a diagnostic agent to determine the course of the 
sinuses, to follow them throughout their devious paths, and 
to localize detinitely the nidus of infection, the injection of 
bismuth paste, and its interpretation by means of the X-ray, 
is of the greatest value. Were there no therapeutic efficacy 
in the treatment whatever, the light shed upon the character 
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and extent of the operations required would be value enough 
for the method. 

After studying a radiograph showing the injection of paste 
into an old sinus coming from the inner side of the pelvis, one 
can readily realize why so many of our operations for the 
cure of the affection have failed. We could scarcely appre- 
ciate the extent of the involved area without some. suel) 
graphic representation, 

Take, for instance, the radiographs from cases No. 12 and 
No. 13, both with sinuses appearing along the side of the rec- 
tum, and both cases of tuberculosis of the hip. The injection 
of paste shows the tract in both cases goes up into the pelvis, 
and while in the latter case the paste is seen to go through 
the acetabulum and then out into the head of the femur, in 
the former case there is no sinus tract to the femoral head, 
lut the necrotic area lies on the anterior aspect of the sacrum. 
Clinicaity there was no reason to suspect such a starting 
point, and the revelations of the paste indicated an operation 
absolutely different from what was originally intended. 

If the injection of the paste and its interpretation by the 
X-ray is to be followed up immediately by operation, it is 
the general consensus of opinion that there is no danger of 
bismuth poisoning or toxemia from the absorption of pus, 
for all the deleterious products would have been removed. 

In general, cases of sinuses coming from the bone, which 
have been discharging, should be injected with Beck's Bis- 
muth Vaste to outline their course and to determine the 
exact bone involvement before operative procedures are in- 
stituted. 

The injection of bismuth paste as a therapeutic agent is a 
vreatly mooted question by various observers. The percent- 
age of cures varies so markedly according to different writers, 
that we find some who are its enthusiastic advocates, while 
others deny it any curative properties. Perhaps there is an 
explanation of these different attitudes. But I think that 
if we make a dispassionate review of the literature, we can- 
not but be impressed with the fact that a larger percentage of 
cases are cured by this agent than by any method formerly 
emploved, and. although the hopes of some have been dashed 
in not finding it a cure-all, at the same time it has increased 
our pereentage of cures rather markedly. 

Ochsner (1), writing on the treatment of Joint Tubercu- 
losis, reports cures in 55 per cent of the cases treated. 

Ridlon and Blanchard (2) divide their cases into three 
groups. First, favorable cases, those cases in which the bis- 
muth forces the pus out of the sinus. Second, partly favor- 
able cases, those with extensive bone destruction, with many 
ramifving sinuses. Third, * negative cases,” those with re- 
tained sequestra and ramifving pockets that were <o deeply 
and peculiarly situated, that the bismuth could not be forced 
into them so as to displace the pus. Out of a series of seven- 
teen cases they report a complete healing in 53 per cent. 

Beck (3) who is not only the author, but has had the 
largest experience in treatment by this method, reports a 
cure in eighty-six cases (57 per cent) of bone tuberculosis. 


In thirty-one cases of osteomvelitis a recovery in 65 per cent, 
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and in a total of one hundred and ninety-two cases, includ- 
ing bone tuberculosis, osteomyelitis, empyema and various 
listulous tracts, recovery in 46 per cent. 

Robitshek (4) reporting nine cases, only one of which, how- 
ever, Cealt with tuberculosis of the bone, reports a cure in 55 
per cent, 

Don (5), of Edinburg, heartily recommends the treatment 
for surgical diagnosis, but he thinks the treatment is not 
without dangers as a therapeutic agent. He reports a series 
of cases with a cure in 17 per cent. 

Rosenbach (6), of Berlin, reports four cases with a cure 
in 50 per cent. He does not think the method, however, is 
free from danger. 

Dollinger (7) has had two tuberculous fistulae which healed 
in a short time, out of a series of sixteen cases. 

In the work on the treatment of suppuration of the ear, 
nose, and throat Joseph Beck (8), of Chicago, is most en- 
thusiastic as to the efficacy of the treatment. He reports a 
series of three hundred and nineteen cases in which there has 
been complete recovery in 22 per cent. 

Pennington (9) reporting on the treatment of fistula in 
ano, reports a cure in thirteen out of his seventeen cases, or 76 
per cent. 

In inv own cases, in which the bismuth was injected into 
the sinus as a therapeutic remedy, there was a cure in four 
out of twelve cases, or 334 per cent. 

Thus one sees there is a varying result as reported above, 
ranging from 12 per cent to 76 per cent of cures. The great 
majority, however, report a recovery in from 40 to 55 per cent 
of the cases, a percentage which is far above the other thera- 
peutic or surgical remedies. It is needless to say that most 
of the authors have spoken of the marked improvement, as 
recognized by the decrease in the amount and character of the 
pus, and gain in body weight, in many of these cases which 
are put down as cures. It has occurred to me that the differ- 
ences in the results may find an explanation in the fact that 
the bismuth subnitrate used may be different in its manu- 
facture or may be treated differently in its preparation in our 
hospitals. 

First let us consider the theories as to its action. 

Beck (5) has promulgated two theories. The first that the 
bismuth subnitrate exerts a destructive influence on the germs 
of the disease and that the paste acts as a trestle work by 
means of which healthy granulations are formed in the sinus 
tract. One can hardly see how the subnitrate could have any 
germicidal effect unless it undergoes a change in the body 
tissues, 

Second, the other theory is that when the patient is ex- 
posed to the X-ray immediately after the injection of Beck’s 
Bismuth Paste (Formula No. 1) the bismuth becomes radio 
active and thus produces healthy granulations. This can 
hardly be the case, as many cases injected with the paste and 
not subjected to the X-ray close up without its aid, as in 
cases No. 1 and No. 4 in my series, 

Ridlon and Blanchard take the view that the bismuth paste 


“ 


acts only in a mechanical way, by “ squeezing out the pus and 


by preventing the ingress of air-carried germs.” If that were 
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a sound theory one would suppose that any other paste would 
do as well, 

Don (5), of Edinburg, has made a suggestion, which has 
independently been suggested by Dr. Dunning, of Baltimore, 
as to its curative properties, and which to me seems pregnant 
with meaning. He says: “It is not that the bismuth com- 
pounds are impure, but simply that they are more readily 
absorbed.” *‘ Is it not possible,” he continues, “* from the selec- 
tive action of nitric acid on tubercular and other pathological 
tissues that the subnitrate when acted upon by the organic 
acids gives up its nitric acid, which attacks the tubercular 
wall of the cavity and forms a barrier to absorption and to 
further growth of the tubercle bacilli? That this is the case 
one would conclude from the speedy improvement that is 
noticed when treating ulcerating lupus patches with either 
pure nitric acid or acid nitrate of mercury.” It seems pos- 
sible that the subnitrate is hydrolyzed by the body heat and 
nitric acid is given off and that this is the curative agent. 
Of course it would be practically impossible to break down 
the subnitrate of bismuth and free the nitric acid by allow- 
ing the organic acids of the body to act upon it as stated by 
Don. 

Acting on the theory that the nitric acid set free is the 
active agent, Dr. Dunning has undertaken to determine 
whether there is any difference in the way hydrolysis takes 
place at the body temperature in the preparations of subni- 
trate of bismuth from the various manufacturers of that sub- 
stance. And the results have been very striking. No two 
give off the same amount of nitric acid at a given temperature. 
In fact some of the preparations hydrolyze from five to ten 
times as rapidly as others. 

Therefore if some observers are using one preparation and 
some another, and the amount of nitric acié given off is 
therefore different and consequently much more favorable in 
some cases than in others, would we not expect to have con- 
siderable variation in the results seen by the respective users ? 
This has happened to me when I have used the same tech- 
nique at two hospitals. All of my cured cases were at the 
Union Protestant Infirmary. At the Johns Hopkins Hospital 
in the service of Prof. William Halsted, where [ have treated 
some cases in conjunction with Dr. Henry Kennard, we have 
not obtained a single closure. Since the suggestion by Dr, 
Dunning we have ascertained that the preparations at the two 
hospitals are from different manufacturers and that the pre- 
paration which has given the cures climinates the most nitric 
acid, 

Beck’s original paper directs that bismuth subnitrate and 
petrolatum should be boiled as they are mixed. It is quite 
conceivable that the different men who are using the paste do 
not use the same temperature and consequently the amount 
of nitrites formed varies considerably. 

Not only are sinuses injected with bismuth paste, but 
Ridlon and Blanchard recommend the treatment of tuber- 
culous abscesses by aspiration of the tuberculous pus and 
filling the abscess cavity with as much bismuth paste as it 
will hold. They report four cases all with complete recovery. 


The number of injections necessary to close a sinus depends 
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pon so many factors that no definite rule can be given. 
Rarely one injection has sufliced to accomplish the purpose, 
mut as noted in cases three and four, twenty-three and thirty- 


one injections were needed respectively. As lone as there 


are no unfavorable svmptoms it is wise to keep up the treat- 


ment, 

Che treatment of tuberculous sinuses with injections of 
Nsinuth peste is not without its dangers. 

When used for diagnostic purposes, and to be followed im- 
mediately by operative interference, the element of danger is 
reduced to a minimum. But when large quantities of bis- 
nuth subnitrate are left for a long period of time within the 
human body one must be watehful to note the first siens of 


poisoning or toxemia. Many cases of poisoning are reported 


alter large injections of bismuth subnitrate into the stomach 


or bowel for diagnostic or therapeutic purposes. A far smatler 


number are reported in cases when the bismuth petrelatum 
mixture is injected into sinus. tract, still thev of 
sufficient number to make us watch our cases, especially when 
large quantities of the paste are injected and when the in- 
jections are numerous. The character of the poisoning seems 
to be in dispute. When the bismuth subnitrate comes directly 
n contact with colon bacilli, as in the rectum, the poisoning 
s probably due to the production of nitrites and is therefore 
a nitrite poisoning. Beek (10) thinks this is entirely dif- 
ferent from. tly pr duced by the bismuth alone. 
The mede of the absorption of the bismuth is not quite clear. 
May it not be probable that if free nitric acid is eliminated 
that a small portion of the metallic bismuth may go inte 
solution under those conditions. V.C. David (11) and .J. R. 
Kauifman, of Chicago, report two cases of poisoning follow- 
ing the injection of Beck’s Bismuth Paste. To a young man, 


aged twenty-four years, with a discharging sinus of the left 


hip, three ounces of 334 per cent bismuth vaseline paste were 
given on September 8. 1908, and six ounces twenty days later. 
This was followed by a rise of temperature, salivation, sto- 
matitis, headache, delirium, and insanity. The wound was 
pened and cleaned out and the patient recovered five months 
aiter the onset of the attack. 

\ case which proved fatal was that of a man with tubereu- 
losis of the hip. The poisoning set in ten days after an in- 
jection of six ounces of the 334 per cent mixture and the 
patient died twenty-seven days after the injection, with all 
the signs of a marked bismuth intoxication, 

Don (12) reports a case of a girl twenty-one years of age, 


who had an attack of bismuth poisoning following the in- 
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jection of bismuth paste, The injections were given as fol- 
lows: ‘Three ounces of 354 per cent paste August 22, 1908, 
four ounces September 7: four ounces September 9; four 
ounces September 20. The svmptoms of acute poisoning sel 
in September 27, but the girl finally recovered. 

Rosenbach (6) reports a fatal case in a patient twenty-five 
vears of age, after eight injections. Kechenberger (13) notes 
a similar fatality. 

The injurious effects are not due entirely to the bismuth 
poisoning. Heinrich Alapy (14), of Budapest, reports the 
case of a young girl, in which bismuth paste was injected 
for the cure of a tubereulous empyema. ‘Ten cubic centi- 
meters of the paste was used, ‘Ten days later the child was 
brought to the clinic, blind and with a paralysis of the right 
arm, He thought this was due to the increased hyperemia of 
the cerebral vessels. The child completely recovered. Of 
vreater interest are those cases of acute toxemia due to a dam 
ming back of the pus, owing to the bismuth paste, as reported 
by Ridlon and Blanchard, and the possible infection of some 
neighboring joint, as reported in my series in case No. &. 

In conclusion we may sav that the use of Beck’s Bismuth 
Paste is a great advance in making an accurate diagnosis of 
the disease and of the direction and tortuosity of the sinuses. 
It affords a method of performing our operations with much 
more hope of success. 

As a therapeutic agent it has ereatlhy increased the per- 
centage of cures in these tedious and trying cases, 

It is not free from danger, vet with our increasing knowl- 


edge of technique this may be reduced to a minimum. 
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INFANT IN THE 
COURSE OF ALIMENTARY DECOMPOSITION IN THE SENSE 
OF FINKELSTEIN.—A CLINICAL NOTE. 


By S. Ampere, M. D., 


Associate in Pediatrics. Johns Hoplkins University 


(From the Hebrew Hospital, Baltimore, Md.) 


M. Ek. B., female, was admitted to the children’s ward of 

e Hebrew Hospital at the age of two months. The family 

story did not present any feature indicating hereditary 
raits. ‘The delivery was accomplished by the use of instru- 

ents, and the birth weight is given as 6.3 kg. The baby did 
not receive the breast. As far as could be made out it first 
ecelved a milk dilution, then condensed milk. Later it was 

on a cereal, At first the baby vomited and its passages 
ontained curds, then the passages became very frequent, 
ose, greenish and slimy. Finally the bowels became con- 
-tipated, the color of the stools was green and they contained 
nucus, During all this time the baby continued to lose 
weight. 

Qn admission the baby was very much emaciated. The 
-kin showed in several places a papular eruption. Lanugo 
was still present over both shoulders. The mucous mem- 
branes were of vood color. The posterior cervical and the 
inguinal glands were slightly enlarged. The anterior fonta- 
nelle was depressed, the sutures overlapping, No further 
deviations from the norm could be made out at the physical 
examination. The temperature was subnormal, the weight 
3150 om. 

The baby received every three hours (six to seven feedings 
n twenty-four hours) 60 ce. of food made up of 15 cc. of 
skimmed milk, 2 gm. of lactose and barley water with the 
addition of 0.015 em. of sodium citrate. Under this regime 
ihe weight of the baby kept on the same level for five days. 
The bowels moved twice a day and, the stools were pasty and 
greenish, The food was taken greedily. During the day the 
aby was restless and cried when left without pacifier. Dur- 
ng the night it slept fairly well. The respirations varied 
mostly between twenty-five and thirty per minute. The pulse 
rate, at rest, was between 95 and 110, The temperature curve 
showed a marked tendeney toward the subnormal, The con- 
sclousness was always clear, the play of the features lively. 

Qn the sixth day the amount of food was somewhat in- 
creased and the weight dropped promptly to 3035 gm. within 
twenty-four hours, without any change in the bowel move- 
ments. With a return to the original diet, the loss of weight 
was stopped, but soon afterwards the weight dropped again 
graduatly falling to 2700 em. on the last day. From the 
ninth day the baby received pea soup with the result that the 
stools hecame brown and formed. 

The condition of the skin was very much improved under 
treatment. On the thirteenth day after admission the feet 


and hands were cyanotic, but on the next day this evano’sis 


ad disappeared, 


The ophthalmo-tuberculin reaction made on the twelfth 
day was negative. On the ninth day the temperature rose to 
99.4° Fl; it reached its maximum with 99.8° F. on the 
twelfth dav, and remained to the end about 99° FL On the 
thirteenth day an enema was given because the bowels lad 
not moved for twenty-four hours, The lhaby was very weak, 
could not take its bottle, and had to be fed with the medicine 
dropper, The urine obtained on the day which registered the 
highest temperature was clear, did not contain any albumin, 
and did not reduce Fehling’s solution. 

In the night from the fourteenth to fifteenth day the baby 
suddenly began to pass dark blood from the bowels. ‘The 
severe and continuous hemorrhage could not be stopped by 
astringent enemas and the baby died in collapse. 

The whole picture of the disease agrees very well with that 
deseribed by Finkelstein’ under the name of “* Decomposi- 
tion.” and this diagnosis was therefore made, Of interest is 
here his note, that tar colored stools occur rather frequently 
in severe cases in consequence of intestinal bleeding. But 
Finkelstein does not speak here of severe hemorrhages. In 
the only case of decomposition in which he reports an in- 
testinal hemorrhage * a duodenal ulcer was found, The severe 
bleeding in our case was regarded to be the more significant 
hecause Heimholtz® has described eight cases of decomposition 
in infants with intestinal hemorrhages due to duodenal ulcers, 
On the basis of those observations it was thought not unlikely 
that the post mortem examination would reveal the same 
lesions. 

At the autopsy, made by Dr. José Hirsh, all the organs with 
exceptions of the lungs and intestines were found normal 
The lungs were the seat of hypostatic congestion at their 
bases, and the rise of temperature during the last days may 
have been due to this condition. The stomach and the duo- 
denum were perfectly normal. In the lower ileum two super- 
ficial uleers were found about 4 em. in length and 2-3 em. in 
width. Besides the mucous membrane of the intestines was 
more or less intensely congested. The source of the bleeding 
could not be detected. Tlelmholtz, on the basis of his observa- 
tions, is justly inclined to refer intestinal hemorrhages oc- 
curring in the course of the decomposition to duodenal ulcers. 


His summary is that duodenal ulcers are not very rare, 


‘Jahrbuch f. Kinderheilkunde, 1908, LXVIII, p. 52. 

* Finkelstein, Jahrbuch f. Kinderheilkunde, 1908, LXVIII, p. 
716. Case No. 63. 

‘Deutsche med. Wehnschr., 1909, XXXV, p. 534. 
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even in later infancy, and that the frequent occurrence of 
these ulcers in progressive cases of decomposition (in eight of 
sixteen autopsies) proves an intimate connection between 
these ulcers and the decomposition. But the case just re- 


ported indicates that it is not always permissible to deduce 


the presence of duodenal ulcers from intestinal hemorrhages 
eccurring in the course of the decomposition. The diagnosis 
of the duodenal ulcer, therefore, in the ninth case reported by 
Helmholtz, the only one which survived its intestinal hemor- 


rhage, does not seem to be quite firmly established, 


CONVENIENCES IN LABORATORY TECHNIC. 


By R. G. 


Perkins, M. D., 


stern Re Medical School, Cleveland. 


When so many are working along similar lines it is natural 
that minor schemes for simplifying labor and reducing ex- 
pense should be developed, and since everyvone’s mind works 
in a different way from that of others the only hope is in an 
interchange of such schemes. For this reason it seems pro- 
fitable to bring forward certain technical details and modi- 
fications which have been tested in my laboratory, for the 
benefit of those who may not have had time or opportunity 


to evolve them for themselves. 


An Economica Pitor-Ligur Gas Burner. 


In the many laboratories where economy of gas is desirable, 
and most especially in connection with classes in bacteriology, 
some sort of a gas burner which can be turned down without 
going out or striking back is very desirable. Those on the 
market are expensive, and furthermore most laboratories 
have already in stock a large supply of the ordinary Bunsens. 
The Welsbach by-pass for upright burners can be bought for 
about twenty-five cents, and can be easily fitted into the ordi- 
nary Bunsen. The shaft of the Bunsen unsecrews, and the by- 
pass can be screwed directly on the thread left exposed, The 
small tip inside the shaft, which gives the small opening for 
the gas, and directs the current upwards, can also be un- 
screwed and inserted in the upper opening of the by-pass. In 
the case of most of the tips the opening at this point is too 
large, and it is necessary to reduce the size so that the tip 
will fit snugly. This can be done by setting it in plaster of 
Paris or by the insertion of an eighth of an inch of copper 
tubing of such a size that when the tip is screwed into it the 
whole will he secure. On account of the softness of the copper 
no threading is necessary. ‘The by-pass extension tube is then 
bent in close to the shaft and eut off at the proper height. 
The life of the small tube will be prolonged indefinitely if a 
small piece of the clay pipe coming with the by-pass ts 
slipped on the upper end to take the flame. The size of the 
by-pass flame can be regulated by the side serew, and the 
lever at the side, after removal of the chains, is more easily 
handled than the stop-cock of the more expensive varicties. 
We have found that the students can readily be induced to 
turn the gas down when not in immediate use. and the saving 


can readily be imagined. 


GLYCERINE AGAR IN Frery MINUTEs. 
The frequent articles in the German press about agar in 
four hours, and the many personal requests as to the best way 
of avoiding the time consumption thought necessary in the 


preparation of agar appears to justify this account, though | 
feel sure that to many there is little or nothing new in it. 
It is based on the methods first elaborated by Schultz" in 
Dr. W. Hk. Weleh’s laboratory, at the Johns Hopkins Hospital, 
but is rather shorter. 

The method refers to the preparation of agar for routine 
purposes, and especially for the use of students, in whose 
instruction it is necessary to reduce as far as may be the 
possibilities of error, 

Che materials used are agar 12 grams, peptone 10 grams, 
salt 5 grams, and Liebig’s extract 2} grams. Witte’s peptone 
and Liebig’s extract appear to be necessary, as the results are 
less good with others. 

Weigh an enameled pan, preferably one with a double cop- 
per bottom, as this reduces the chances of burning, with 1200 
ce, of distilled water, and record the weight. Place on the 
vas stove while weighing the other materials, with about 150 
cc. of additional water to allow for evaporation, This is an 
important part of the process as it makes a greater dilution 
for the first solution of the materials. Add all the materials 
at once and boil till the whole is in solution, which should 
be in less than fifteen minutes. Cool to GO° centigrade | 
the addition of enough cold distilled water to keep the total 
weight up to about 150 grams over the sum of the pan, 1200 
cc, water and the agar, etc. Make faintly alkaline to litmus, 
and add the whites only of two absolutely fresh eggs, beaten 
up in a little water. Boil, not too vigorously, until the 
medium boils up clear. and the egg is completely coagulated. 
The weight at this point should be the sum of the pan, the 
1200 ce. of water, and about 50 grams for the added materials. 
Skim and pour into wire funnels with filters of Schleicher 
and Schull No. 580, which have just had boiling water poured 
over them. The funnels are of the type which can be bought 
with a rubber ring at the top for compression, but I have 
found them more satisfactory when the top ring is of wire 
with the ravs soldered to it. The filter paper need not be 
creased, and none of us here use any outside funnel, accidents 
heing very rare. If the room is moderately warm, filtration 
takes place in a few minutes, usually not requiring more than 
one sheet of paper divided into fourths. As soon as the fil- 
tration becomes slow repeat with a fresh piece of paper, the 
residual medium being reheated to the boiling point, and 
hoiling water being poured into the paper before the intro- 
duction of the agar. As soon as the first 500 ee, have come 
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through it is the custom for the students to add the glycerine 
or dextrose, ete., and to tube the media while the rest is com- 
ing through. From the time that the first weighing is begun 
until the time when the filled tubes are placed in the sterili- 
zer need not be over 50 minutes, and the students, even the 
first time, accomplish it in an hour and a half. 

The resultant medium is transparent, almost colorless, un- 
less it has been burnt when it will have a yellow color, No 
difficulty has been found in growing the ordinary strains of 
streptococcus, diphtheria or tuberculosis, and a large propor- 
tion of pneumococcus cultures show good development. ‘The 
medium is firm enough for satisfactory plating, and has ade- 
quate water of condensation. 

The use of distilled water is important, as also the special 
grade of filter paper, but the most essential points are the 
excess of water during the process, the absolute freshness of 
the eggs, and the preservation of filter paper and media at 
the boiling point until they meet. 


Cireap NoN-VIBRATING SUSPENSION ror Micro- 
PHOTOGRAPHY. 

Many articles are incomplete when published for lack of 
illustration and many authors omit micro-photographs where 
they would help materially in both the understanding of the 
article and its credibility, on account of the fancied expense 
and trouble. We have found here and doubtless this is true 
elsewhere, that for the average worker who is unable to use 
the apparatus except as a side issue, elaboration of apparatus, 
fittings, plates, ete., beyond a certain point does not give 
results proportionate to the expense. .\ good microscope, and 
a localized source of light whether Welsbach, acetylene or 
electric, are of course necessary and are usually accessible. 
Seed’s or Cramer’s isochromatic or orthochromatic plates are 
very satisfactory, and the ordinary photographie developers 
give excellent results. It is not my intention to suggest that 
the special plates, ete., are of no value, but that in the hands 
of the occasional worker the simpler and cheaper materials 
give practically the same results. With a good microscope, 
proper focal alignment, and a decent source of light the only 
technical difficulty lies in the prevention of vibration. My 
own work is of necessity in a room where the vibration of the 


NOTES ON 
Report from the Pathological Department Central State Hospital 


for the Insane, Indianapolis. (Indianapolis: Wm. B. Buford, 
1908.) 


This report opens with an earnest plea on the part of Dr. Eden- 
harter, the superintendent of the Central State Hospital, for the 
establishment of scientific departments in every institution for the 
care and treatment of the insane. He says that: The institution 
in return for the facilities for study afforded by the State should 
not only make every effort to encourage the resident staff to in- 
crease their practical knowledge in all branches and to carry on the 
work of the hospitals in a scientific spirit, but should also do all in 
its power to extend these advantages to the members of the med- 
ical profession and the medical students, with the idea in view of 
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building from passing street cars is so great that before meet- 
ing the difficulty I had to shut off the light till the car was 
past, and to do my work by preference at night. The method 
used for some time at Ilarvard, of interposing rubber balls to 
take up the vibration was found unsatisfactory on account 
of the difliculty of obtaining the right sort of ball, and bieyele 
tires were not sufficiently resilient. A two-inch plank, four- 
teen inches wide, of seasoned white wood, was purchased, and 
on it the various parts of the apparatus were fixed in optical 
alignment. It is of course necessary to have some arrange- 
ment so that the light and the collecting lens may be adjusted, 
though to save expense, a median fixed position may be 
secured with good results for all powers. The bellows should 
slide in the focal plane, so as to admit of looking in the eve- 
piece of the microscope for the area to be photographed, Two 
cleats of hard wood were screwed to the bottom of the plank 
near the ends, and through these four screw-eyes were bolted. 
Four pulleys were fastened in the ceiling with window cord 
passing from cleats on the wall through the pulleys and down 
to the screw-eves in the plank. At any point between the 
ceiling pulleys and the screw-eyes were interposed extension 
springs of such a tension that the rings would be separated 
about an eighth of an inch when the whole weight of the 
apparatus came upon them, The plank and its fixtures were 
then raised by the cords to a convenient height, the light con- 
nected with its source and the machine was complete. The 
advantages which we have found in this arrangement are in 
the first place the absolute removal of building vibration, 
expesures of one second or one hour being equally clear, even 
with the whole affair swinging to and fro and up and down. 
In the second place there are no legs underneath to be kicked 
or to get in the way, and the plank can be pulled up to the 
ceiling if desired to give more space in the dark room. In 
the third place the plank, and the suspension cost us only 
three dollars, besides the time necessary for installation. 

I have no doubt that the same idea has occurred to more 
than one, and that arrangements of this kind are to be found 
elsewhere, but so many visitors have appeared surprised at 
the simplicity of the apparatus and have requested deserip- 
tions of it that I have taken this method to comply with their 


requests. 


NEW BOOKS. 


familiarizing them with the underlying principles of this branch 
of professional work, to the end that they may by this knowledge 
prevent many cases from being committed to the institutions.” 

Again, “ hospitals for the insane, especially those supported by 
the State, should, for reasons economic as well as humanitarian, 
grasp the situation and encourage every effort on the part of the 
medical student to engage in and become proficient in the diag- 
nosis and treatment of diseases of the mind and nervous system. 
I repeat that this policy inaugurated and continued will furnish 
every community in the State with a number of practitioners 
specially prepared to render early and skillful assistance to those 
mentally afflicted; will provide a large number of graduates fully 
qualified from which to select hospital physicians, and will result 
in a saving of money to both the patient and the public.” 


| 
| 


It is gratifving to learn that Dr. Edenharter has been able to 
put these ideas in practice during the past year by morning 
courses in pathology and evening courses in clinical anatomy and 
also in the finer anatomy of the nervous system, combined with 
systematic lectures on mental disorders. 

In the “ Summary of Work done by the Pathological Depart- 
ment,’ Dr. Chas. F. New gives a classified summary of 147 autop- 
sies which had been done at the hospital. The value of these 
records would have been much enhanced had it been possible to 
present with them a full clinical history. Inasmuch as one of the 
objects in establishing them is to show their lack of completeness 
and the need of better clinical notes, it is hardly necessary to call 
attention to this defect. The same criticism can probably be 
made with equal justice upon the work of every similar pathologi- 
cal institute. Has not the time, however, arrived when work of 
this imperfect and inconclusive character should no longer be 
tolerated? The evil should not only be pointed out and _ illus- 
trated, but also remedied. 

Eight papers, by Dr. New, chiefly of a clinical character, com- 
plete the volume. The review is in hearty sympathy with the 
views presented in the volume as to the value of scientific work 
in institutions for the insane. The great obstacle to putting them 
into practical effect is the lack of trained workers for research 


investigations and for teaching. 


A System of Diet and Dietetics. Edited by G. A. SurHertann, 
M.D., F.R.C. P. (The Oxford Medical Publications. London: 
Henry Frowde and Hodder & Stoughton.) 

This work is the result of the co-operation of a number of writ- 
ers, under the editorship of Dr. G. A. Sutherland. The subject of 
dietetics is one which may be discussed in many ways: it is one 
on which there are endless ideas and diverse views. Every man 
thinks he knows a good deal about diet, certainly the best diet 
for himself. The cause for the views which are common among 
the laity is often difficult to explain, as for example the evil results 
which are attributed to the eating of tomatoes. Some of the ideas 
filter through to the public by way of the profession, thus the 
importance of a purin-free diet is beginning to take its place as a 
subject of conversation at dinners. 

Ii may be said that the contributors to this work seem to have 
avoided fads and fancies. The general aim appears to have been 
to present general principles rather than to follow the routine 
method which is displayed by the man who gives his patients 
printed diet lists. Sir Lauder Brunton writes an introduction 
chapter in his usual entertaining style and Dr. Campbell follows 
with an account of the evolution of man’s diet. This is most in- 
teresting and the conclusions might well be studied by some of 
those who hold that man is essentially vegetarian by nature. 
Early man was essentially carnivorous and did not use vegetables 
to any great extent until after the development of cookery. He 
also points out the importance of the great increase in the use of 
sugar in modern times with much resulting ill-health. Dr. Spriggs 
has given excellent chapters on the physiology of digestion and the 
results of experimental work on diet. 

Dr. Cautley writes on diet cures, special diets, patent and pro- 
prietary foods and the invalid’s dietary. He has not much that 
is good to say of the various diet cures. Of a purin-free diet he 
states that the benefit obtained is largely dependent “on its sim- 
plicity, on efficient mastication, on the limitation of intestinal 
putrefaction and the prevention of over-eating, which the return 
to a simple and limited diet involves.” The article on patent 
foods is a valuable one and the analyses of many foods which are 
given are useful for reference. As he points out, such foods mav 
sometimes be of the greatest value, but the more one knows of 
their composition the less often will he have recourse to them. It 
is a pity that some of the other contributors had not read this 
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article before they wrote their own sections. The discussion of 
the invalid’s dietary contains directions for the preparation of 
many of the simple foods which may be used for the sick. 

Dr. Campbell, who writes on alcohol in health and disease, takes 
the view that while alcohol produces “ individual deterioration, 
it does not cause racial deterioration.” It tends to eliminate the 
undesirable and thus carries on “an evolution against itself.” 
By this the race tends to become increasingly resistent to alcohol. 
Naturally this can only occur after there is a constant supply of 
alechol and this would be the case only after the advent of civili- 
zation. Consequently those countries with the oldest civilization 
should be the most temperate and Dr. Campbell considers that 
this appears to be the case. As to combatting the evils of alcohol 
he points out the impossibility of banishing alcohol or of protect- 
ing the born drinker from obtaining it, but he dwells on the im- 
portance of preventing the propagation ef congenital inebriates. 
The action of alcohol on the various systems of the body, indica- 
tions for its use and dosage, are all discussed. 

The greater part of the work is taken up with the discussion of 
the diet for various groups of diseases. It is not possible to note 
these articles in detail, but some deserve mention. The section 
on diet in tuberculosis, by Drs. Bardswell and Chapman, is excel- 
lent and they give a number of useful tables, the value of which 
is increased by the study of the cost. Dr. Luff gives clearly writ- 
ten advice on the diet in gout and hits at some of the fads. Dr. 
Bradford’s article on diet in diabetes seems much too short and 
rather inadequate in view of the importance of the subject. Dr. 
Cautley writes on diet in obesity. In speaking of proprietary reme- 
dies for obesity he states that “ fortunately thyroid extract is not 
used, its dangers are too great for even the most reckless adver- 
tiser.” We fear that Dr. Cautley has done the proprietary men too 
much honor. Apparently thyroid extract is contained in some of 
the advertised remedies. 

The articles throughout are well written and the work should 
be found useful by the practitioner, especially by the one who 
thinks for himself. The man who only wants specific directions 
which can be copied and so save himself the trouble of thinking 
may not appreciate it so much. The discussion of principles is 
more prominent than the giving of directions. 


Gynacology and Abdominal Surgery. Edited by Howarp A. 
M. D., F.R.C.S. (Hon. Edin.), ete., and CHartes P. 
Noste, M. D., S. D., ete. Illustrated by HeErMANN BeckEeR, Max 
Bropet and others. Vol. Il. (Philadelphia and London: 
W. B. Saunders Company, 1908.) 


This, the second volume of this publication, represents the com- 
bined knowledge of the masters of surgery, in this marvelous age 
of surgery, and abdominal surgery especially. 

Anesthesia and antisepsis have combined to make possible this 
phase of the medical art, and standing as they do, in so important 
a relation to the success or failure of an operation, to them is 
dedicated the first part of the book, and following these, the no 
less important subject of complications following operations. 

As the volume consists of monographs by various surgeons in 
their special fields, each subject receives the consideration its 
importance demands. Therefore, every student will find the ma- 
terial for his particular need. Even though this be true, to each 
one who studies it, one or the other of subjects will appeal with 
greater or less force; this being the case, one need not apologize 
tor personal preferences, even though the function of the reviewer 
is to review. 

In studying the book one cannot but be impressed with the very 
practical manner in which the subjects are discussed, making it 
a book of rare value to the student and the medical practitioner 
as well. As the elaborate, yet clear, description of symptoms, 
signs and treatment, medical as well as surgical, with prognosis, 
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seem to embody all that can be said in the limited space, it is 
needless to undertake an exhaustive review. Of noteworthy in- 
terest, because the subject is perennial, may be mentioned the 
chapter on “ Diseases of the Female Breast,” which is exhaustive 
in detail, clear in conception, and practica! in its bearing, both 
as to diagnosis and prognosis. The illustrations are unusually 
good, as we would expect in a book by these authors, and good as 
they all are, those on Intestinal Surgery and Intestinal Repair 
stand out pre-eminently; they are so graphic that one feels any 
tyro could follow them. 

It is difficult in a review to emphasize all the subjects worthy 
of special mention, and particularly so in a work of this kind in 
which each subject is the result of a life work by an acknowl- 
edged authority in his line. 


Clinical Diagnosis, a Texrt-Book of Clinical Microscopy and Clini- 
cal Chemistry for Medical Students, Laboratory Workers and 
Practitioners of Medicine. By Cuartes P. Emerson, A. B., 
M.D. Second edition. (Philadelphia and London: J. B. Lip- 
pincott Company, 1908.) 


The first edition of Emerson’s Clinical Diagnosis was thoroughly 
reviewed in a former number of the BuLLerin, but the second 
edition of this work is even more worthy of praise. The book is 
larger and fuller than its predecessor, while it is markedly supe- 
rior in many features. While the bacteriology of the various 
secretions and body fluids received but secant consideration in the 
first edition, in the present volume the subject is taken up at con- 
siderable length, and with great completeness. When we consider, 
for example, the immense strides made within the past few years 
in the bacteriology of the diseases of the urinary tract, the need 
for the incorporation of these findings in a thoroughly up-to-date 
work on clinical diagnosis becomes apparent. Of the 674 pages 
in the work, 72 are devoted to the sputum, 248 to the urine, 88 to 
the gastro-intestinal contents and feces, 231 to the blood and 18 
to various other body fluids. Only the methods that have stood 
the test of repeated trials in the clinical laboratory of the Johns 
Hopkins Hospital are considered, and these are described with 
care and ofien at considerable length, so that even those who have 
not had a thorough laboratory training may understand their 
value and significance. The arrangement of each chapter we think 
a most admirable one; first a general and special consideration of 
the secretions, excretions or body fluid under discussion, and then 
a more rapid, though in the main a most satisfactory, survey of 
the diseases, of which the diagnosis, prognosis or therapy are 
helped to a greater or less extent by a study of the changes in 
these fluids. We feel that the book well bears out its claim to being 
a text-book for medical students, laboratory workers and practi- 
tioners of medicine, and that Dr. Emerson is to be especially con- 
gratulated for the thoroughness and completeness with which in 
this second edition the whole subject-matter relating to clinical 
diagnosis has been brought up-to-date and rendered available. 

7 


The Surgery of the Ear. By Samvue. J. Korerzxy, M. D., Attend- 
ing Otologist, New York City Children’s Hospitals and Schools; 
Assistant Surgeon and Instructor in Operative Surgery of the 
Ear, Manhattan Eye, Ear and Throat Hospital; Pathologist 
and Surgeon, New York Throat, Nose and Lung Hospital, etc. 
Illustrated with 68 half-tone and line drawings, 8 charts and 
4 colored plates. Cloth, $4.00. (New York: Rebman & Co.) 


In appearance, a very attractive book, but, in many other re- 
spects a rather disappointing one. In so far as the publisher's 
part of the work is concerned, the results are very satisfactory; 
the lightweight paper, clear type and excellent reproduction of the 
illustrations, do credit to the book maker. The illustrations, by 
the way, are well selected and the artist produced good results. 


The context, however, does not merit unqualified approval. There 
is much that is good in the book, the subject of otologic surgery 
being covered with a fair degree of completeness, but that hardly 
seems sufficient justification for the launching of a new book 
Nothing new is contributed to the subject and much that is given 
has been presented in better form by previous writers. 

When the several chapters are considered in detail there are 
many points that might be criticized, even though due allowance 
be made for the fact that the author is presenting his personal 
views, and full consideration be given his arguments. At the 
close of each chapter a list of references to the literature of the 
special topic under consideration is given. This does not purport 
to be a complete bibliography, but is supposed to be fairly repre- 
sentative and is recommended to the interested reader as compris- 
ing the most important publications bearing upon the subject. 
On glancing over the lists one can only conclude that the author's 
reading has been confined largely to German, French and New 
York; at least he has failed to note any worthy contributions to 
otologic surgery from other sources. 

Operations upon the external ear, except for the scant considera- 
tion, fourteen pages, given the canal, are entirely ignored. In the 
second chapter, when describing aseptic preparation for operations 
upon the tympanic membrane, one is advised to use Pyrozone. 
What is pyrozone? There is no such preparation in the Pharma- 
copeia, the National Formulary nor the New and Unofficial Prepa- 
rations, issued by the American Medical Association. Is it not 
high time physicians ceased to endorse trade-marks, when they 
cannot possibly have any definite knowledge of the substance they 
are recommending? To prescribe “ proprietaries’’ carelessly and 
thoughtlessly is bad enough, but to give them admission and en- 
dorsement in our text-books is most reprehensible. 

In the matter of anatomy, to which much space is necessarily 
given, we find severa! points which appear to be inaccurate and 
misleading. For instance, the upper portion of the tympanic 
cavity, commonly spoken of as the epitympanum or the attic. is 
constantly referred to as the aditus ad antrum, whereas this term 
properly applies to the canal leading from the tympanum to the 
antrum. The old erroneous idea concerning the relative angle of 
the tympanic membrane to the axis of the external auditory canal, 
in the child as compared with the adult, is again set forth, the 
following statement appearing on page 102: “As the child de- 
velops, the relations gradually change. The membrana tympani 
assumes a more vertical position, and the superficies meatus 
gradually forms a sharper angle until it approaches the adult 
type, namely a right angle.” The position is not that of a right 
angle in the adult and the angle is realty the same in children as 
in adults. The author gives evidence in support of this fact him- 
self when, on page 103, he quotes Symington’s measurements of 
the canal at various ages; these show the same relative angle 
at two months of age as found at six years. 

We looked, naturally, for an expression of opinion on the em- 
ployment of the blood-clot dressing after simple mastoidectomy 
and were not surprised that but little was said in its favor. Dr. 
Kopetzky seems to have been fair in his judgment of the matter, 
however, and holds the question open for further consideration. 
He has failed to secure satisfactory results in the few cases where 
he has tried the method and we think we can furnish at least 
two reasons why. In describing the technique of mastoidectomy 
upen children, page 109, he says, “ We never curette the antrum 
itself, but content ourselves merely with providing Jrainage.” 
Immediately after, in speaking of the dressings, page 11/4, he 
remarks, “ When the blood-clot after-treatment has been elected, 
the outside dressings are daily removed for the first week to afford 
inspection of the wound.” If these are not two excellent reasons 
Cleanliness, as nearly perfect as 


for failure we miss our guess. 
possible, of the antrum is a necessary preliminary to the use of 


blood-clot dressing, and meddling with the wound purely out of 
curiosity is a pretty sure mode of introducing infection and caus- 
ing a break-down of the clot. 

Another special question in which we were much interested re- 
lates to the proper time to perform ligation of the internal jugular 
vein when infection of the lateral sinus is supposed to exist. An 
attempt is made to determine indications for ligation before, at 
the time of or after the sinus operation; in our opinion a most 
unnecessary and useless elaboration of a simple problem. The 
practical argument of results is strongly in favor of preliminary 
ligation whenever it is proposed to open the sinus. To put up the 
argument against this that ligation may cause “ sudden and tran- 
sient mania” is not very convincing; would not one prefer an 
early operation with sudden and transient mania to a delayed 
operation with slow but permanent death? H. O. R. 


Friihdiagnose uad Tuberkulose-Immunitdt unter Beriicksichtigung 
der neuesten Forschungen: Konjunktival-und Kutan-Reak- 
tion, Opsonine, etc., speziell der Therapie und Prognose der 
Tuberkulose. Ein Lehrbuch fiir Aerzte und Studierende. Von 
Dr. A. Wotrr-Er1sner, Berlin. Mit einem Vorwort von GEH. 
Mep.-Rat Pror. Dr. H. Senaror und Gen. Mep.-Rar Pror. Dr. 
A. WASSERMAN. Mit 7 farbigen lith. Tafeln, 1 schwarzen 
Tafeln, 14 Kurventafeln, zahlreichen Abbildungen und Kur- 
ven im Text. Zweite vermehrte Auflage. (Wiirzburg: Curt 
Kabitzsch (A. Stuber’s Verlag), 1909). 


This is a remarkable book that Wolff-Eisner has written. He 
projects a hypothesis to explain the tuberculin reaction and tuber- 
culosis immunity and has collected an astonishing array of evi- 
dence, clinical and experimental, to sustain it. The book is fuller 
and more orderly arranged than the first edition and he has 
added an abundance of material and many new view points which 
the work of the past year has developed. His vast and intimate 
acquaintance with the literature on immunity and tuberculosis is 
a matter of constant wonder. His arguments are forceful and his 
deductions clear and pointed. Whether his views will stand or 
not they are certainly those that fit best into what we at present 
know about tuberculin and tuberculosis and they cannot fail to 
lend renewed enthusiasm and stimulation to thought and work 
in this field. The cutaneous and conjunctival reactions sink into 
insignificance beside these broader principles of immunity to 
which they have pointed. Nothing new of a practical nature has 
been added that was not in the first edition, but the significance of 
the tests has been extended into such general fields as tuberculosis 
prophylaxis, the fight against tuberculosis as a social disease, 
military service, life insurance and sanatorium admissions and 


JOHNS HOPKINS HOSPITAL BULLETIN. 


[ No. 223 


statistics. Although many investigators will not agree with some 
of Wolff-Eisner’s conclusions, much is offered to support them. 
This unstinted praise the reviewer has written immediately upon 
finishing the book and in the enthusiasm created by such a mass 
of information and by so many new and striking aspects of 
troublesome questions in the tuberculin reactions and tuberculin 
therapy. 

There is one unfortunate feature about the book that detracts 
from the pleasure it otherwise gives. We in America can scarcely 
realize how one can be so acrid on trivial questions of priority. 
Wolff-Eisner feels that the French have stolen much of the credit 
of his work with high-sounding names. Widal with zytodiagnosis, 
Richet with anaphylaxis, and grossest of all, Calmette with oph- 
thalmodiagnosis. One cannot help but compare the dignified and 
courteous silence that Calmette has observed. Wolff-Eisner has, 
too, a way of constantly obtruding his own work, which gives 
offense, and he displays slight consideration for those who have 
dared oppose his views and still less for the innocents who have 
failed to acquaint themselves with them. Even granting that he 
is right in all he says and that we admire him for the admirable 
book he has written, a little more reserve and a little more kindli- 
ness would make him not less respected and certainly more loved. 

L. H. 


The National Standard Dispensatory. By Hosarr Amory Hare, 
B.Se., M.D., CHARLES Caspari, Jr., Ph.G., Phar. D., and 
Henry H. Russy, M.D. (Philadelphia: Lea & Febiger, 1908.) 

The most striking feature of the new edition is its size. It con- 
tains two thousand and fifty pages; two hundred more than the 
previous edition, which, of course, makes the handling somewhat 
difficult. It should be published in two volumes, at least. The 
size, however, becomes infinitely small when compared with the 
vast amount of information contained therein. 

The volume contains every drug and preparation of value used 
in pharmacy and medicine at the present day. The chemical 
formulas, physical and chemical properties, tests, impurities, 
physiological action and therapeutic uses are given in detail. 
The United States Pharmacopeeia, eighth decennial revision, with 
the most recent changes, is given in its entirety. The National 
Formulary, which has become of great use since the improved 
last edition, is also to be found in abstract. A valuable addition 
to the new volume is the complete “ Pure Food and Drugs Act” 
passed by Congress in 1906. 

The volume can be highly recommended to the profession as 
being the most complete up-to-date book of its. kind ever pub- 
lished. J. L. W. 


THe Jouns Hopkins Hospirat Reports, Voiumes XIII and XIV, now ready. 


STUDIES IN GENITO-URINARY SURGERY 


Volume XIII consists of about 605 pages 


with 201 figures in the text, six plates and one colored chart. 


Volume XIV consists of about 632 pages, and has 97 figures in the text. 


STUDIES IN PNEUMONIA 


In press. Volume XV. 


The price of each volume is five dollars ($5.00), bound in paper, and five dollars and fifty cents ($5.50), bound in 


cloth. 
Remittances and orders will now be received. 
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